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ABSTRACT 
 
Taste Sensitivity to 6-n-propylthiouracil (PROP) as a Biological Marker for 
Vulnerability to Stress in Mother and Children  
 
 
by 
 
 
DeAnn Jones, Doctor of Philosophy 
Utah State University, 2009 
 
Major Professor:  Dr. Lori Rogmagn 
Department:  Family, Consumer, and Human Development 
 
 
Some people are genetically more vulnerable to stress than others, leading 
them towards poorer outcomes following stressful events.  Mothers’ vulnerability 
to stress may, in turn, influence their children, leading their children towards poor 
outcomes as well.  A biological marker of vulnerability to stress may indicate 
mothers who are at greater risk for experiencing parenting stress, depression, and 
less support of the infant’s emotional development, and infants who are at greater 
risk for development of poor emotion regulation and behavior problems.  Taste 
sensitivity to propylthiouracil (PROP) is proposed as a biological marker of stress 
vulnerability in mothers and children.  This research used a bioecological 
approach to examine extant data from two previous longitudinal studies, both with 
child and mother data from maternal interviews and video-recorded observations 
of mother-child interaction.  Participants included 121 low-income and 102 
middle-income mother-child pairs who were studied for presence of the biological 
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marker in relation to stressful life events, parenting stress, depression, and lower 
support of infants’ emotions.  Children were studied for presence of the biological 
marker in relation to their development of emotion regulation and their later 
behavior problems.   
Results revealed that PROP taste sensitivity, as tested in this study, is not 
likely to be a useful biological marker of higher vulnerability to stress.  Although 
results flowed in the hypothesized direction, few reached statistical significance 
and most were of small effect size.  For depression, results supported previous 
research, although with smaller effect sizes.  In addition, results depended on the 
sample and source of stress.  For low-income mothers the source of stress was 
stressful life events.  For the middle-income sample the source of stress was 
parenting stress, specifically mother-child dysfunctional interaction.  Among 
mothers with higher PROP taste sensitivity, those from the low-income sample 
reported more depression whether stressful events were higher or lower, whereas 
those from the middle-income sample reported more depression when parenting 
stress, particularly poor mother-child dyadic interaction, was higher.  From both 
samples, mothers’ parenting stress or depression at 14 months predicted 
children’s later behavior problems when they were school-age.  Children with 
lower PROP taste sensitivity were more emotionally regulated with their mothers.  
Because the results were consistent and suggestive, although not conclusive 
enough to warrant the use of PROP as a biological marker, future research should 
examine individual situational factors under which PROP taste sensitivity is 
related to stress vulnerability.                                                                 (169 pages) 
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 CHAPTER I 
STATEMENT OF THE PROBLEM 
 
 
When experiencing stressful events, some people appear to pull through 
remarkably well, whereas others tend to experience poorer outcomes.  Poor outcomes for 
mothers, such as depression, can be costly in terms of lost days of work, low 
productivity, counseling, medical prescriptions, and costs associated with intervention 
programs (e.g., Luppa, Heinrich, Angermeyer, König, & Riedel-Heller, 2007; Stewart, 
Ricci, Chee, Hahn, & Morganstein, 2003).  In addition, poor outcomes for mothers often 
result in poor mother-child interactions (e.g., Field, 1994), which lead to poor outcomes 
for children (e.g., Ellenbogen & Hodgins, 2004; Hoffman, Crnic, & Baker, 2006).  Much 
research has been conducted searching for risk factors and protective factors to help 
explain differences between people who successfully manage stress and those who are 
more vulnerable to the effects of stress (e.g., Charney & Manji, 2004; Hess & Copeland, 
2001).   
Part of the explanation for individual differences in outcomes to stressful events is 
that these differences are biological, resulting from genetic variation in vulnerability to 
stress (Gotlib, Joormann, Minor, & Hallmayer, 2008).  For example, stress-vulnerable 
individuals have greater cortisol and other endocrine responses to stress, making them 
physiologically more reactive during stressful events (Cowen, 2002; Gotlib et al.).  
However, genetic or endocrine testing is a costly method of identifying those individuals 
most vulnerable to stress.  A biological marker may provide a more practical and 
inexpensive alternative.  A biological marker provides an index or proxy indicator of a 
specific biological parameter (e.g., a specific gene phenotype), such as vulnerability to 
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certain environmental conditions.  A potentially useful biological marker, taste sensitivity 
to propylthiouracil (PROP), has been found to be associated with cortisol stress reactivity 
(Epel & Bartoshuk, 2002).  This biological marker may provide an inexpensive and 
useful screening tool for identifying mothers and children most vulnerable to stress and in 
need of extra support during times of adversity.   
What is taste sensitivity to PROP?  PROP and other thiouria compounds such as 
phenylthiocarbamide (PTC) have a bitter taste to some people, but are tasteless to others. 
The ability to taste these compounds is a genetic characteristic thought to have a 
Mendelian pattern of inheritance, such that in the general population people can be 
classified as non-tasters (who report it as tasteless and have no alleles for the 
characteristic), medium-tasters (who report it as bitter and have one allele for the 
characteristic), or super-tasters (who report it as extremely bitter and have two alleles for 
the characteristic; e.g., Bartoshuk, Duffy, & Miller, 1994).   
Taste sensitivity to PROP has been studied as a biological marker for personality 
characteristics.  For example, increased taste sensitivity to PROP has been found to be 
related to higher self report ratings of stress reactivity in mothers (Jones & Roggman, 
2005), emotional reactivity, particularly negative moods such as fear, sadness (Macht & 
Mueller, 2007), anxiety, neuroticism (White & Longo, 2004), and depression 
(Whittemore, 1986, 1990; Zilberberg, 2006).  The theme of these outcomes indicates a 
more stress and emotionally reactive profile for people most sensitive to the taste of 
PROP (those who taste PROP as intensely bitter).  This profile has serious implications 
for parenting.  Although several studies have examined PROP taste sensitivity in relation 
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to personality traits, it has not been studied in relation to parenting and resulting child 
outcomes.   
These characteristics of stress and emotional reactivity, anxiety, neuroticism, and 
depression associated with PROP taste sensitivity seem likely to be associated with less 
adaptive parenting.  Researchers have studied neuroticism (which is a personality trait of 
emotional reactivity and negative coping) in relation to parenting and found it to be 
associated with low maternal nurturance and low emotional support of their children 
(Ellenbogen & Hodgins, 2004; Metsäpelto & Pulkkinen, 2003), and more negative affect 
and intrusive parenting (Belsky, Crnic, & Woodworth, 1995).  Maternal anxiety has been 
found to be related to greater parenting stress (e.g., Lewin et al., 2005).  Mothers’ 
depression is related to withdrawal from their environment and with flat affect in 
interactions with their infants (Field, 1994).   
These characteristics of maladaptive parenting, in turn, are likely to affect 
children’s behavior, particularly if the children have the same genetic vulnerability to 
stress as their parents have.  Children of mothers with greater neuroticism have greater 
anxiety, withdrawal, and lower levels of social skills (Ellenbogen & Hodgins, 2004).  
Children of depressed mothers are more likely to experience internalizing behavior 
problems and lower emotion regulation (e.g., Hoffman et al., 2006).  Increased anxiety, 
internalizing behavior problems, lower emotion regulation, and decreased social skills are 
similar to the problems of their mothers and may contribute further to the problems of 
being more vulnerable to stress and, thereby, being less able to cope with stressful events.  
Stressful environments for the mother include stressful events occurring in her own life.  
Stressful environments for the child include a dysfunctional mother-child relationship as 
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an indirect effect on the child of mother’s stressful life events, parenting stress, or 
depression. 
Lacking the ability to cope effectively with hardships, particularly when 
experienced with the additional stress of poverty, stress-vulnerable mothers and children 
may need additional supports to emerge from a life of poverty.  A means of identifying 
those individuals who are biologically more vulnerable to stress may, therefore, provide a 
useful way of targeting available support services.  PROP taste sensitivity may provide a 
simple biological marker of vulnerability to stress.   
Biological markers identify stable genetically-based characteristics that act in 
concert with the environment to produce outcomes.  A biological marker thus functions 
as an interactional factor that specifies the individuals for whom certain outcomes are 
more likely under some conditions and not as likely under others.  Urie Bronfenbrenner’s 
bioecological model suggests that interactional analyses be conducted at each level of 
influence on the child, from micro to macro so that environmental factors likely to 
contribute to the outcomes are included in the model (Bronfenbrenner & Ceci, 1994; 
Bronfenbrenner & Morris, 2006).  Microsystems influences include those most proximal 
to the child, such as daily mother-child interactions.  Exosystem influences include those 
more distal to the child such as the effects of mothers’ stress responses from her life 
events, parenting stress, or depression.  Macrosystem influences are even more distal to 
the child and include such things as the influence of the mother’s education level on the 
child (Bronfenbrenner, 2005).   
A recent government committee on Assessing Interactions Among Social, 
Behavioral, and Genetic Factors issued a report recommending research be conducted 
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using an ecological/systems approach, and that outcomes be studied in relation to social, 
behavioral, and genetic factors (or biological markers of genetic factors) and their 
interactive pathways (Hernandez & Blazer, 2006).   Studying PROP taste sensitivity as a 
biological marker in two different samples, a low-income and a middle-income sample, 
may contribute new knowledge about gene-environment interactional mechanisms 
involved in stress-vulnerable individuals in stressful environments.   
 
Purpose of the Study 
 
 
The purpose of this study is to examine taste sensitivity to PROP as a biological 
marker of risk in mothers and children for poorer outcomes in poorer environments.  The 
research will be guided by a bioecological approach.  Mothers will be studied for 
presence of the biological marker in relation to stressful life events, parenting stress, 
depression, and parenting behavior such as support of children’s emotion regulation.  
Children will be studied for presence of the biological marker in relation to emotion 
regulation, and later behavior problems.  Interactive pathways will be examined, from 
micro to macro, whereby poor outcomes in response to stressful environments at multiple 
levels are experienced and more prevalent for individuals with the biological marker.  
The study will include two samples, a low-income sample and a middle-income sample, 
to assess the influence of poverty in these interactive pathways.  This study will seek to 
answer the following research questions. 
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Research Questions 
 
 
Question 1.  Does higher PROP taste sensitivity in mothers relate to higher vulnerability 
to stressful environments? 
A.  Do mothers with higher PROP taste sensitivity report higher numbers of 
stressful life events, more parenting stress, more depression, or show less emotional 
support when interacting with their children? 
B.  Do mothers report more parenting stress as the number of stressful life events 
increases, and is this relation stronger for mothers with higher PROP taste sensitivity?    
C.  Do mothers report more symptoms of depression as stressful life events or 
parenting stress increases, and are these relations stronger for mothers with higher PROP 
taste sensitivity? 
D.  Do mothers show less emotional support when interacting with their children 
as stressful Life events or parenting stress or depression increases, and are these relations 
stronger for mothers with higher PROP taste sensitivity?   
Question 2.  Does higher PROP taste sensitivity in children relate to higher vulnerability 
to stressful environments? 
A.  Do children with higher PROP taste sensitivity have poorer emotion 
regulation and more behavior problems?   
B.  Do children have poorer emotion regulation and more behavior problems 
when their mothers are less emotionally supportive or report more numbers of stressful 
life events, more parenting stress, or more depression, and are these relations stronger for 
children with higher PROP taste sensitivity? 
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Question 3.  Are mothers and infants with higher PROP taste sensitivity more at risk for 
poor outcomes if they are from the low-income sample than if they are from the middle-
income sample? 
A. Are the relations among maternal PROP taste sensitivity, stressful life events, 
parenting stress, depression, and emotional supportive behaviors different for those  from 
the low-income sample compared with those from the middle-income sample? 
B.  Are the relations among child PROP taste sensitivity and children’s emotion 
regulation and behavior problems different for those from the low-income sample 
compared with those from the middle-income sample? 
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CHAPTER II 
REVIEW OF LITERATURE 
 
 
Introduction 
 
 
Bronfenbrenner (1979) suggested that a child develops within layers of nested 
systems, with the most proximal layer being the influence of the child’s own genetic 
endowment and the mother’s daily interactions with her child.  More distally, the child is 
influenced by such things as the mother’s stress level carried into the system from her 
environments.  In addition, these systems interact with each other to produce their 
outcomes.  One genetic characteristic that interacts in these systems is genetic 
vulnerability to stress, or the inability to cope well during stressful events.  A biological 
marker of vulnerability to stress may indicate mothers who need more support and infants 
who may be at greater risk for development of poor emotion regulation and behavior 
problems.  Taste sensitivity to propylthiouracil (PROP) is proposed to be a biological 
marker of stress vulnerability in mothers and children.   
The following review of the research literature will first address Bronfenbrenner’s 
bioecological model and current research recommendations.  Second, PROP taste 
sensitivity will be reviewed and proposed as a biological marker for vulnerability to 
stress. Third, characteristics of stress vulnerability will be reviewed.  Fourth, mothers’ 
stress vulnerability and stressful environments related to the biological marker will be 
reviewed.  Finally, moderating influences of mother’s characteristics and behaviors on 
child outcomes will be discussed. 
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Bronfenbrenner’s Bioecological Model 
and Current Research Recommendations 
 
Bronfenbrenner (1979) developed an ecological model of development, which 
proposes that the child develops within surrounding systems, ranging from micro to 
macro.  The most proximal of these is the microsystem, which is mainly comprised of 
people and environments that interact most directly with the child. The microsystem 
includes reciprocal interactions of mother and child.  This includes the mother’s support 
of the child’s development of emotion regulation.  It also includes the influence of the 
child on the mother, such as the degree to which the infant elicits the mother’s attention 
and engages the mother in the process of the development of emotion regulation and 
social interactions.  The next proximal is the exosystem, which includes environments of 
the mother and the indirect influence of her stressful events, parenting stress, or 
depression from these environments carried into the child’s environments.  The 
macrosystem is the most distal system, and influences the child through avenues such as 
the mother’s education level on the child (Bronfenbrenner, 2005).   The mesosystem is 
the interaction between environments.  An example could be the interactional effect of 
the mother’s stress level on the child.  Later the “chronosystem” was added to the model 
which represents the ever changing nature of these systems over time (Bronfenbrenner, 
1986). 
  In his later model, called the “bioecological model” (Bronfenbrenner & Ceci, 
1994; Bronfenbrenner & Morris, 2006), his ideas were further expanded.  He described 
three propositions.  First, “proximal processes,” such as mother-infant interactions, are 
the primary vehicle of development.  Proximal processes are “mechanisms through which 
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genotypes are transformed into phenotypes” (Bronfenbrenner & Ceci, p. 571).  To be an 
effective vehicle of development, proximal processes “must occur on a fairly regular 
basis over extended periods of time” (Bronfenbrenner & Ceci, p. 572).  These proximal 
processes increase in complexity over time and play an important role in the child’s 
developmental outcomes. Second, development is a joint function of the nature of the 
child (i.e., biological characteristics) and specific conditions of the environment (both 
immediate and remote).  Bronfenbrenner stated that characteristics of the child (i.e., 
biological characteristics, such as vulnerability to stress) can impose biopsychological 
“liabilities” or “assets” on the child’s ability to engage in reciprocal “proximal 
processes,” depending on the nature of the biological characteristic (Bronfenbrenner & 
Morris, p. 1011).  Finally, he states that proximal processes are the main mechanism for 
bringing out gene expression and that the degree to which a person’s ultimate genetic 
potential can be realized depends on the characteristics of the child, the environment, and 
the nature of the outcome being measured.   
In Bronfenbrenner’s view, interaction effects are often more revealing than main 
effects.  His hypotheses are structured in such a way that researchers are led to conduct 
interactional analyses.  An example of his interactional hypotheses is that higher levels of 
proximal processes (i.e., good mother-infant interactions versus poor mother-infant 
interactions) will lead to more positive outcomes, and that these outcomes will be more 
pronounced in the most disadvantaged environments (i.e., low-income environments). 
Recently a government committee on Assessing Interactions among Social, 
Behavioral, and Genetic Factors in Health issued a report recommending that researchers 
conduct more transdisciplinary and collaborative research and to use an 
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ecological/systems approach (Hernandez & Blazer, 2006). They also recommended 
studying outcomes in relation to social, behavioral, and genetic factors (or biological 
markers of genetic factors) and their “interactive pathways.”  The report stated that rarely 
is there a perfect correlation between specific genes and specific traits.  Genes are often 
expressed one way in certain environments and another way in other environments 
(McClintock, Conzen, Gehlert, Masi, & Olopade, 2005).  Therefore, it is important when 
studying genetic traits, or biological markers of genetic traits, that they be studied in 
relation to social and behavioral factors and their various interactive pathways 
(Hernandez & Blazer).  The research design of the bioecological model (Bronfenbrenner 
& Morris, 2006) fits these recommendations.   
In addition, the bioecological model is well suited for examining a potential 
biological marker in the exploratory stages of research. Bronfenbrenner describes his 
model as being best suited for research in the “discovery mode” rather than research 
conducted for “verification.”  Research in the discovery mode requires that a good 
theoretical foundation be constructed in advance of research (the same as verification 
research requires) and that the theoretical foundation can guide the analyses at each stage 
of exploratory work.  Later, research findings can be replicated and further verified.  The 
advantage of research in the discovery mode is that it is more likely to reveal important 
theoretically based research discoveries that may be missed in verification research.   
Researching a potential biological marker of vulnerability to stress using the 
bioecological model in the discovery mode would be best conducted using a large data 
set of mothers and infants assessed over multiple time points using both observational 
and self-report data.  Studying a biological marker in a low-income sample (with a 
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middle-income sample for comparison) with varying levels of mother infant processes 
fits well with the bioecological framework and takes into account the current research 
recommendations.   
 
A Potential Biological Marker: 
Propylthiouracil (PROP) Taste Sensitivity 
 
Recent research has suggested that a biological predisposition to respond 
negatively to stressful experiences may be linked to another genetically-based 
characteristic that is easily tested: the ability to taste a chemical, propylthiouracil (PROP).  
PROP is a chemical that people taste as either very strong, moderately strong, or with no 
taste at all.  Taste sensitivity to PROP and other thiouria compounds, such as 
phenylthiocarbamide (PTC), is a genetic characteristic that has been identified as the 
TAS2R38 gene on chromosome 7 (Drayna et al., 2003; Kim et al., 2003).  In general, 
super-tasters have two PAV alleles, non-tasters have two AVI alleles, and medium-tasters 
have a PAV and an AVI allele (Bufe et al., 2005).   In the general population, there would 
be approximately 25% super-tasters (who taste PROP most intensely), 50% medium-
tasters, and 25% non-tasters of PROP (Bartoshuk et al., 1994). However, there is a 
difference between men and women in taster status, women being more likely than men 
to be super-tasters (Bartoshuk, Duffy, Reed, & Williams, 1996; Prutkin et al., 2000).  In a 
sample of 149 women and 114 men, Bartoshuk et al. found for men, 21% were non-
tasters, 59% medium-tasters, and 20% super-tastes.  For women there were 15% non-
tasters, 50% medium-tasters, and 35% super-tasters.   
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Outcomes from PROP/PTC taste sensitivity research indicate potential links to a 
more stress-vulnerable profile.  Paralleling the studies that link stress vulnerability to a 
more reactive physiology, women with heightened taste sensitivity to PROP showed 
greater cortisol increases to a stressful task than women with lower taste sensitivity to 
PROP (Epel & Bartoshuk, 2002).  Additionally, higher PTC taste sensitivity has been 
associated with higher ratings of “apprehension” and “tenseness,” whereas decreased 
taste sensitivity to PTC is associated with higher ratings of being more “placid” and 
“relaxed” (Mascie-Taylor, McManus, MacLarnon, & Lanigan, 1983).  Higher PROP 
taste sensitivity is also related to the personality trait, “neuroticism” (White & Longo, 
2004), which is measured as a combination of mood reactivity and sensitivity to stress 
(Myin-Gemeys & van Os, 2007).  Higher taste sensitivity to PROP is also associated with 
anxiety and with being rated as more “internalized” (White & Longo) and depressed 
(Whittemore, 1986, 1990; Zilberberg, 2006), although one study of depression found 
lower PROP taste sensitivity to be associated with having more clinically depressed 
relatives (Joiner & Perez, 2004).     
Higher PROP taste sensitivity has also been related to higher self-report ratings of 
impulsivity (Hogue, 2003).  Bartoshuk describes people with heightened taste sensitivity 
to PROP as living in different sensory worlds than people with less taste sensitivity to 
PROP (e.g., Bartoshuk et al., 2004).   People with higher PROP taste sensitivity are more 
likely than people with less PROP taste sensitivity to recall memories based on the 
senses, such as memories linked to taste and smell (Utermohlen, 2002), which may be 
linked to the physiology of increased vigilance.  
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There is suggestive evidence that people most sensitive to the taste of PROP are 
more vigilant, which is characterized by heightened awareness of details in their 
surroundings. In a study assessing PROP taste sensitivity and impulsivity, subjects 
watched continuous numbers and shapes on a computer screen and lifted their finger 
from the mouse when identical sequential pairs were presented (Hogue, 2003).  This 
study, however, was not testing for visual acuity, but rather, it was testing for impulsivity.  
The author found that tasters of PROP out performed non-tasters on this test in accurately 
identifying identical sequential pairs, suggesting that tasters of PROP were more keenly 
attuned to subtle visual differences.  The author of the study concluded that non-tasters of 
PROP were more “impulsive” in performing this test, the idea being that they were more 
likely to take their finger off the button without meaning to, because they lacked the 
ability to control their impulse and wait until the pairs were identical.    
However, another conclusion could be drawn from these results about visual 
acuity, that tasters of PROP were actually more able than non-tasters of PROP to detect 
differences between picture pairs due to heightened vigilance and ability to detect subtle 
differences.  Tasters of PROP performed better on this test than non-tasters of PROP, but 
only when visual stimuli were presented slowly.  There were no differences between 
tasters and non tasters of PROP when visual stimuli were presented fast, which is the 
condition that would more likely bring out impulsivity, suggesting that impulsivity was 
not the reason for the differences. 
Because of the heightened sensory world that PROP taste sensitive people live in, 
they may be more likely to feel bombarded with increased stimuli.  Macht and Mueller 
(2007) speculated that people most sensitive to the taste of PROP are more influenced by 
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their environment, yet are more likely to respond negatively to it.  After viewing 
emotionally eliciting movie clips, higher PROP taste sensitive people were more likely to 
rate higher on measures of negative mood, tension, fear, and sadness than less PROP 
taste sensitive people were (Macht & Mueller).  The researcher concluded that PROP 
taste sensitive individuals are more likely to detect negative features and emotions from 
emotional situations than people who are less sensitive to the taste of PROP.  This 
parallels studies that have found anxious individuals more likely to detect threatening 
features in the environment (MacLeod & Matthews, 1988; Wells & Matthews, 1994).   
The association between higher PROP taste sensitivity and sadness (Macht & 
Mueller, 2007) and depression (Whittemore, 1986, 1990; Zilberberg, 2006) suggests a 
withdrawal from the environment, perhaps as a result of withdrawing from too much 
stimuli and heightened emotion.  Macht and Mueller speculate that PROP taste sensitivity 
may be related to “increased arousability of emotions,” specifically of the tension and 
stress emotions rather than of the pleasure emotions.  To understand the relation between 
PROP taste sensitivity and stress reactivity, a review of the genetic and biological basis 
of stress reactivity will be presented.     
 
Stress Vulnerability as a Genetic Trait 
 
 
“Stress vulnerability” is the term that will be used to describe the genetic trait of 
being more reactive to stress.  Different terms are used to describe this genetic trait 
throughout the lifespan.  In infancy it is called “stress reactive” or “high reactivity to 
novel stimuli.”  About 20% of infants can be classified at birth as highly reactive (Kagan, 
Snidman, & Arcus, 1998).  These infants are more irritable and startle more easily than 
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other infants (Gunnar, Porter, Wolf, Rigatuso, & Larson, 1995; Stifter & Fox, 1990; van 
Bakel & Riksen-Walravan, 2004).  They also have high motor activity and high negative 
affect (Kagan & Snidman, 1991a, 1991b).  When these highly reactive infants are 
followed through childhood, the term “behaviorally inhibited” is used to describe the 
behaviors associated with this genetic trait.  As preschoolers, behaviorally inhibited 
children are more shy in social situations than other children (Calkins, Fox, & Marshall, 
1996; Rubin, Hastings, Stewart, Henderson, & Chen, 1997).  They tend to hang back and 
watch while others play, become upset or very cautious when presented with novel 
stimuli, and are rated by parents as more anxious and fearful than other children (Garcia-
Coll, Kagan, & Reznick, 1984; Kagan, 1989; Rubin, Nelson, Hastings, & Asendorpf, 
1999).  As school-age children they are likely to be socially anxious and exhibit 
internalizing behavior problems (Biederman et al.,  2001; Caspi, Henry, McGee, Moffitt, 
& Silva, 1995; Fox, Schmidt, Calkins, Rubin, & Coplan, 1996; Kagan, Resnick, & 
Snidman, 1987).   
In adolescence they are more likely than others to report being anxious and 
depressed (Caspi, Moffitt, Newman, & Silva, 1997; Gladstone & Parker, 2006; Hymel, 
Woody, & Bowker, 1993; Rubin, 1993; Schwartz, Snidman, & Kagan, 1999).  In a 
longitudinal study three year olds were assessed for behavioral inhibition and then 
measured for depression at age 21 years.  Those who were classified as behaviorally 
inhibited at age three were more likely than the others to meet the criteria for depression 
at age 21.  In addition, both those who were classified as behaviorally inhibited and those 
who were classified as under controlled were more likely than others to have problems 
with alcohol and to attempt suicide (Caspi et al.).   
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Biological Sensitivity to Context 
 
People with this genetic trait of higher vulnerability to stress have been 
hypothesized to be more biologically sensitive to the conditions of their environment.  
Researchers are now arguing that highly reactive infants may be more sensitive than 
other infants to their rearing environments, indicating that they are more influenced than 
other infants, positively or negatively, by their caregiving environments (Belsky, 1997a, 
1997b; Boyce & Ellis, 2005).  Belsky (1997b, 2000) proposed that some infants have 
specific traits that are more fixed, genetically, and are not as highly influenced by 
caregiving environments, while other infants, such as stress-vulnerable infants, have 
specific traits that are more plastic and have a higher susceptibility to their caregiving 
environments.  Boyce and Ellis proposed that not only are highly reactive infants more 
susceptible to negative caregiving environments, but they are also more positively 
influenced by supportive and positive environments.  They term this condition, 
“biological sensitivity to context.”  These infants have a physiology that is more vigilant, 
allowing them to be more alerted to changing conditions in their environment.  They are 
more apt to “soak up” their environment than other infants.  This suggests that 
intervention programs could have larger impacts on outcomes for these infants much the 
same as poor environments can have a more pronounced negative outcomes for these 
infants.  Furthermore, Boyce and Ellis describe stress-vulnerable infants who are more 
biologically sensitive to context as “orkidebarn,” a Swedish term for “orchid child.” An 
orchid child is one whose care is much like caring for an orchid.  They wither away in 
poor environments, but can grow to amazing beauty and delicacy in optimal conditions.  
A “maskrosbarn” (dandelion child), on the other hand, can grow and flourish in a wider 
  
 
 
18
 
variety of environments, thereby being more “resilient” in poor environments, and not 
being as highly influenced by their caregiving as orchid children are.    
Bronfenbrenner would say that the caregiving environments for highly reactive 
infants are stronger “proximal processes” than for other infants and that with optimal 
caregiving, the proximal processes would result in larger gains in genetic potential being 
realized, particularly if the children are also from disadvantaged environments (i.e., low-
income).  Why are stress reactive infants more biologically sensitive to context?  Their 
physiology is such that it raises their vigilance, or awareness of the environment around 
them.   
 
Physiology of Greater Vulnerability to Stress 
 
There are biological differences between highly reactive infants (those more 
vulnerable to stress) and other infants.  The genetic characteristics of individuals most 
vulnerable to stress include a heart rate that is higher and more steady than in others 
rather than a more adaptive increase in heart rate and then a quick recovery to baseline 
(Kagan, Reznick, Clarke, Snidman, & Garcia-Coll, 1984; Kagan, Reszick, Snidman, 
Gibbons, & Johnson, 1988; Reznick et al., 1986).  Because heart rate is more 
continuously raised, the person is more often in a vigilant state.   
Stress-vulnerable individuals also have poorer vagal tone.  Vagal tone is a 
measure of the autonomic nervous system, which controls homeostasis between 
environmental demands; to increase heart rate when physical reaction is needed, or to 
slow heart rate down when focus and attention are needed (Gottman, Katz, & Hooven, 
1997; Porges, Doussard-Roosevelt, Portales, & Greenspan, 1996).   High vagal tone has 
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been found to buffer children from the harmful effects of stresses around them (Gottman, 
Katz, & Hooven, 1996, 1997).  Behaviorally inhibited children have poorer vagal tone 
(Fox, 1989; Garcia-Coll et al., 1984). 
Individuals more vulnerable to stress have greater endocrine responses to stress, 
particularly hyper-responsivity of the hypothalamus-pituitary-adrenal (HPA) axis 
(Nachmias, Gunnar, Mangelsdorf, Parritz, & Buss, 1996; Tyrka et al., 2006), or 
sometimes hypo-responsivity, but nonetheless have a disrupted HPA axis system (for 
review see Fox, Henderson, Marshall, Nichols, & Ghera, 2005; Gunnar, 2000).   
Besides genetic vulnerability to stress, environmental influence can contribute to 
the phenotype of vulnerability to stress, accumulating in an additive manner, and 
contributing to allostatic load, which is an increase of stress hormones over time.  This 
accumulation over time increases cardiovascular reactivity to stressors (Fleming, Baum, 
Davidson, Rectanus, & McArdle, 1987; Lepore, Miles, & Levy, 1997).  Continued 
activation of the HPA system also contributes to chemical imbalances that result in 
depression (McEwen, 2003).  Cortisol responses in behaviorally inhibited children are 
often heightened and more prolonged in response to stress than for uninhibited children 
(Nachmias et al., 1996), keeping them in a more vigilant, yet less adaptive state.  
Heightened endocrine activity, combined with increased heart rate and heightened 
vigilance, prepare a body for more attention to environmental cues such as preparing for 
fight or flight.   
Stress-vulnerable individuals are also more prone towards an over-reactive 
amygdale (Davis, 1992, 1998; Kagan & Snidman, 1991a).  Stress reactivity or inhibition 
is thought to be associated with excitability of the amygdala (the brain center for emotion 
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processing), which is manifested in social phobia and anxiety (Kagan, 1999, 2001).  An 
overactive amygdale is associated with fearful, anxious behavior (Davis, 1992, 1998).  
Anxious individuals are more likely than others to detect the threatening features of the 
environment than non-anxious individuals (MacLeod & Matthews, 1988; Wells & 
Matthews, 1994).  Etkin et al. (2004) theorizes that increased attention, or vigilance, is 
adaptive when the individual can be on the look-out for threat and direct their behavior 
appropriately in response to that threat.  However, in individuals with too much 
activation in this area of the amygdale, high vigilance results in too much stimulation and 
the person lacks flexibility to adapt and respond appropriately to a threatening stimulus.   
Others theorize that it is not so much that anxious individuals are more prone to 
spotting threatening stimuli, but rather, that they have difficulty disengaging their 
attention from threatening stimuli and shifting to other stimuli (Derryberry & Reed, 1994; 
Fox, Russo, Bowles, & Dutton, 2001; Fox, Russo, & Dutton, 2002).  They become 
“stuck” in the stressfulness of the situation and become less able to adapt their behavior 
to appropriate action.  Increased heart rate, lower vagal tone, heightened endocrine 
responses to stress and overactive amygdale all relate to heightened vigilance and greater 
sensitivity to the environment, yet with less adaptability, for stress-vulnerable 
individuals. 
Even though stress vulnerability appears to be a fairly stable genetic 
characteristic, it appears to also have buffering influences from environmental factors.  
Kagan et al. (1998) followed highly reactive infants from infancy to preschool age and 
found that less than half (46%) of highly reactive infants at 4 months of age were 
classified as behaviorally inhibited at 4 ½ years of age.  In contrast, however, only 10% 
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of children who were low reactive as infants were classified as inhibited at 4 ½ years.  Of 
infants classified as highly reactive, only about one third of those develop serious 
indicators of social anxiety by the time they are adolescents (Kagan & Snidman, 1999).  
Of three-year-olds followed to adulthood, associations with anxious and depressive 
outcomes were small to moderate, indicating that not all behaviorally inhibited children 
developed these symptoms as adults.  Environment appears to play a role in determining 
outcomes, and may even play a larger role for stress-vulnerable individuals.  Mothers are 
a large part of an infant and child’s “environment.”  Before the potential moderating role 
of mothers’ characteristics and behaviors is reviewed, a discussion of mothers’ own 
environments will be discussed. 
 
Mothers’ Environments  
 
            
The genetic characteristic of stress vulnerability in mothers is likely to have been 
influenced by more environmental factors throughout her lifetime than for infants who 
have had shorter lifetimes.  This makes it difficult to determine what aspects of mothers’ 
stress vulnerability are due to genetics and which aspects are due to environments 
throughout her life.  Biological markers, however, such as taste sensitivity to PROP, 
remain stable over time and, therefore, can be measured along with environmental factors 
that change over time, and then be analyzed statistically to show interactions between the 
biological marker, which is stable, and the various influences of the environment that 
changes over time.  This method allows more flexibility in timing of measurement to 
explore interactions between the biological marker and the environment.  The review of 
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mothers’ stress vulnerability will not be complete without a description of an additional 
factor, which is the influence of maternal hormones. 
Taylor et al. (2000) describe the pattern of female hormones as being 
physiologically different from that of males in response to stressful situations.  Whereas 
males have more of a “fight or flight” stress pattern that is more adaptive for their own 
survival, female hormones have evolved over time to be more efficient in assuring that 
not only herself, but that her offspring will reach the age of survival.  Taylor et al. have 
termed the female stress response “tending” and “befriending,” rather than fight versus 
flight.  At the threat of a predator, neither fighting nor fleeing would be advantageous for 
a mother of offspring.  According to Taylor, “tending” refers to soothing and quieting the 
young so that they are not discovered by the predator.  “Befriending” is the continual 
building of social networks of friends that she can call upon in times of stress.  The 
specific mix of hormones important for nurturing young and establishing social networks, 
such as oxytocin and estrogen, contribute to this more adaptive response system.   
A mother who is biologically more vulnerable to stress, however, may have 
disrupted endocrine responses to stress, increased heart rate, lower vagal tone, and an 
overactive amygdale that interfere with this tending and befriending hormonal system.  
Stress reactivity may overpower the nurturing, tending and befriending hormones.  Stress 
vulnerability, particularly in an environment with high numbers of stressful life events 
may contribute to greater parenting stress and greater depression in these mothers than 
for mothers who are less vulnerable to stress.   
Neuroticism, which is a personality trait of increased emotional reactivity and 
sensitivity to stress (Myin-Gemeys & Van Os, 2007), has already been reviewed as being 
  
 
 
23
 
associated with greater taste sensitivity to PROP (White & Longo, 2004).  Mothers high 
in neuroticism are more likely to experience negative life events than other mothers 
(Ellenbogen & Hodgins, 2004; van Os & Jones, 1999).  This is thought to be because 
they have behavior patterns that tend to “generate” stress (Gunthert, Cohen, & Armeli, 
1999; Saudino, McClearn, Pedersen, Lichtenstein, & Plomin, 1997).  When stressful life 
events are high, those high in neuroticism are more likely, than those low in neuroticism, 
to become depressed (Kendler, Kuhn, & Prescott, 2004).  Stressful life events for mothers 
are likely to increase their parenting stress as well. 
Maternal stress vulnerability is related to more aversive responses to the sound of 
a crying infant (Pederson, Huffman, del Carmen, & Bryan, 1996), which may, in turn, 
translate into greater parenting stress.  Anxiety is a characteristic of stress vulnerability, 
and has also been reviewed as being associated with higher taste sensitivity to PROP 
(White & Longo, 2004).  Anxiety is related to higher reports of parenting stress (Lewin et 
al., 2005).  Mothers who, genetically, tend to be more stress-vulnerable than other 
mothers are more susceptible to anxiety and depression (Gladstone & Parker, 2006; 
Gladstone, Parker, Mitchell, Wilhelm, & Malhi, 2005; Moffitt et al., 2007).  Anxiety and 
depression, in turn, are risk factors for insensitive parenting (e.g., Frankel & Harmon, 
1996; Gelfand & Teti, 1990; Tronick & Weinberg, 1997; Zeanah, Boris, & Larrieu, 
1997).     
Poverty poses an additional life stress on mothers.  Poverty is associated with 
heightened cardiovascular reactivity to stress (Gump, Matthews, & Raikkonen, 1999; 
Jackson, Treiber, Turner, Davis, & Strong, 1999; Treiber, Harshfield, Davis, Kapuku, & 
Moore, 1999).  In addition, low-income mothers are more likely than middle-income 
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mothers to display negative emotion, negative parenting, and physical discipline (Hoff-
Ginsberg & Tardif, 1995; McLoyd, 1990a), which is related to poor child outcomes 
(Baumrind, 1989; McLoyd, 1990b).  Low-income mothers are more likely than mothers 
of higher income to experience stressful environments (Evans, 2003; Ewart & Suchday, 
2002).  Children growing up in stressful environments may be more likely than other 
children to experience higher numbers of stressful life events such as witnessing 
violence, more frequent moves, and so forth (Costello, Edelbrock, & Costello, 1985; 
McLoyd, 1998).  Children are also more likely to be influenced by the mothers’ 
experience of stressful life events.  Financial strain can lead to family conflict and 
eventually marital disruption (divorce or separation; Gilman, Kawachi, Fitzmaurice, & 
Buka, 2003; Takeuchi, Williams, & Adair, 1991).  Low socioeconomic status (SES) 
alone has been found to be associated with higher cortisol levels in children (Lupien, 
King, Meaney, & McEwen, 2000), but it is not clear what part of this association is due 
to genetics and what part is due to environmental influences.  However, this association 
was stronger in older children than in younger children, suggesting a gene-environment 
interaction over time (Lupien et al.).   
 
Mothers’ Moderating Influences On the Child—Mesosystems  
   
 
Infants initially depend on interactions with their mothers, or primary caregivers, 
to help regulate their emotional states.  Gradually over time, infants learn through these 
interactional processes to regulate their own emotions.  As these interactions occur, an 
underlying change in the infant’s neurophysiology also takes place, setting the stage for 
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childhood and adult patterns of emotion regulation (Cooper, Shaver, & Collins, 1998; 
Levine, 1994; Repetti, Taylor, & Seeman, 2002; Schulkin, 1999).   
Even though all infants are influenced by their caregiving environment in 
regulating their physiology and in helping develop good emotion regulation, stress-
vulnerable infants may be even more influenced by their caregiving environment than 
other infants (Boyce & Ellis, 2005).  For example, for infants born with high negativity, 
if the mother displayed more complimentary and harmonious interactions with her infant 
at 3 months, the infant decreased in negative emotionality from 3 to 9 months, whereas 
infants of mothers who were not as complimentary and harmonious in their interactions 
at 3 months remained high in negative emotionality at 9 months (Belsky, Fish, & 
Isabella, 1991).  Elevated endocrine responses, as measured by cortisol levels, have been 
found to be greater only in behaviorally inhibited children with an insecure attachment 
relationship, but not for behaviorally inhibited children with a secure attachment 
relationship (Nachmias et al., 1996).  Behaviorally inhibited children appear to be more 
in need of a secure attachment relationship than uninhibited children in order to become 
socially competent (Bohlin, Hagekull, & Andersson, 2005; Nachmias et al.).  Cortisol 
levels were higher after the strange situation for inhibited-insecure infants than for 
inhibited-secure infants (Nachmias et al.). Emotionally supportive and responsive 
caregiving in infancy buffers the formation of a reactive HPA axis (Gunnar, 1998; 
Partridge, 2003), and is, therefore, likely to be a moderator for later emotion regulation 
and social outcomes.   
Both mother and infant contribute to maternal support of emotion regulation.  The 
mother learns to detect the infant’s signals of distress and other emotions, and the infant 
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learns particular ways to engage the mother to satisfy his or her emotional needs (Tamis-
LaMonda, Bornstein, & Baumwell, 2001).  Field (1987) described mothers as the 
regulator, or “zeitgebers,” of their infants.  When mother and infant are in optimal 
interaction, their arousal and attentional behaviors and physiology, such as the HPA axis 
and autonomic nervous system (vagal tone), become synchronized.  When mother is 
physically or emotionally unavailable (such as during periods of depression) the mother 
and infants’ behavior and physiology over time become unsynchronized (Field).   
Because mother-infant interactions are so important in the infant’s ability to 
regulate their own emotions, a mother’s “emotional unavailability” hampers the 
development of emotion regulation in the infant.  Depressed mothers become emotionally 
unavailable for their infants because they have less emotional responsive affect (Field, 
1994).  A mother’s facial expressions and vocalizations are important for helping to 
regulate positive and negative emotional states in the infant (Eisenberg, Cumberland, & 
Spinrad, 1998).  Depressed mothers are less likely to regulate their interactions and 
emotions appropriately with their infants.  Their affect is sad, angry, or withdrawn, and 
their care is not contingent to their infants’ needs, and therefore, is disruptive to the 
infant’s development of emotion regulation (Cohn, Matias, Tronick, Connell, & Lyons-
Ruth, 1986; Field; Gladstone & Parker, 2006).  Mother-infant synchrony is lost, and even 
their physiology, such as heart rate, becomes less coordinated than in non-depressed 
mothers and infants (Field, Healy, & LeBlanc, 1989).   
Stress-vulnerable infants are even more likely to be negatively affected by a 
mother’s depression (Field, 1994) because of their greater need for optimal interactions. 
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In a longitudinal study mothers who were depressed at four months were more likely than 
other mothers to have a behaviorally inhibited child at 14 months (Moehler et al., 2007).   
 A mother who is supportive, sensitive, and emotionally available to her infant 
aids in the infant’s ability to regulate emotions as indicated by control of attention, 
impulses, and the ability to self sooth (Rydell, Berlin, & Bohlin, 2003).  As the mother 
regulates her behavior in response to her infant’s needs, a foundation is laid for the 
child’s emerging ability to regulate his or her own emotions and behaviors.  Mothers’ 
negative behaviors interfere with the child’s ability to control impulses in interactions 
with others, such as children’s non-compliant behavior towards adults (e.g., Calkins, 
Smith, Gill, & Johnson, 1998; Stifter, Spinrad, & Braungart-Rieker, 1999), and inability 
to get along with playmates and children at school (Gottman et al., 1997).   
In contrast, extreme, oversensitive, or overprotective mothering can keep 
behaviorally inhibited children in their inhibited patterns.  Of mothers with behaviorally 
inhibited toddlers, only oversolicitous (overprotective) mothers’ toddlers showed 
anxious/inhibited behavior in a peer play situation.  Behaviorally inhibited toddlers 
without oversolicitous, over-protective mothers did not (Rubin et al., 1997).  The 
association of extremes in parenting associated with greater inhibition is hypothesized to 
be because a mother who is too overprotective may protect her already inhibited child 
from stressful situations where the child may become fearful or anxious, thereby denying 
the needed opportunities to encounter stressful situations and practice good regulation in 
stressful environments (Rubin et al.).   
More practice is needed for highly reactive infants to become emotionally 
regulated.  If a mother provides the right environment, greater reactivity provides infants 
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and mothers more practice opportunities for regulating emotional states and for becoming 
fine tuned towards good regulation (Diamond & Aspinwall, 2003).  
 
Summary 
 
 
In summary, stress-vulnerable mothers and infants may be in greater need than 
others for more supportive environments in order to experience more positive outcomes.  
Stress-vulnerable individuals have physiology setting them up for greater reactivity 
during stressful events and at the same time, setting the stage for being more influenced, 
both positively and negatively, by their environments.  Based on research finding that 
both over-protective parenting and harsh parenting produce poor outcomes for stress-
vulnerable children (Rubin et al., 1997), protecting children and mothers from 
experiencing stressful situations is not the key to positive outcomes.  Rather, it is to 
provide needed opportunities to develop good regulatory skills to handle life’s stresses.  
Intervention programs may be more important for mothers with higher vulnerability to 
stress, to help them learn to manage their own behaviors during stressful events and 
provide the necessary interactions with their infant or children who may also be at greater 
risk for higher vulnerability to stress.   
A biological marker of stress vulnerability may be helpful in identifying mothers 
and children most in need of support, particularly if they are also experiencing stressful 
events or environments.  PROP taste sensitivity is proposed to be a biological marker of 
higher stress vulnerability, based on the relation of PROP taste sensitivity to greater 
cortisol reactivity during stressful events (Epel & Bartoshuk, 2002), and higher emotional 
reactivity (Macht & Mueller, 2007), anxiety, and neuroticism (White & Longo, 2004).   
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However, more research is needed on PROP taste sensitivity as a potential 
biological marker before it could be effectively used as a helpful tool in identifying 
mothers and infants in need of extra services during stressful times.  Research has not yet 
been conducted on PROP taste sensitivity in relation to parenting and the various 
conditions under which positive or negative outcomes are experienced for both mothers 
and children at different levels of environmental influences.  Therefore, this research will 
seek to bridge this gap of knowledge and will seek to identify conditions under which 
poor outcomes are experienced and the buffers that protect against poor outcomes.   
Based on the research literature, it is expected that mothers with higher PROP 
taste sensitivity will report higher numbers of stressful life events, more parenting stress, 
and more depression, and will show less emotional support when interacting with their 
children. It is also expected that these relations may only be statistically significant when 
the mother has poorer environmental influences, such as higher numbers of stressful life 
events, higher ratings of parenting stress, or be from the low-income sample. 
It is also expected that children with higher PROP taste sensitivity will have 
poorer emotion regulation and more behavior problems.  In addition, it is expected that 
these relations may be statistically significant only when the child has poorer 
environmental influences such as poor emotional support from the mothers’ experience 
of stressful life events, mothers’ experience of more parenting stress, or if the child is 
from the low-income sample. 
In order to test these expectations this study will examine in both low-income and 
middle-income groups, PROP taste sensitivity in relation to the mothers’ stressful events, 
  
 
 
30
 
parenting stress, depression, her emotionally supportive behaviors, and children’s 
emotion regulation and behavior problems.  Figure 2.1 provides a model for this research. 
 
 
 
 
 
Figure 2.1.  Bioecological model for this research.   
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CHAPTER III 
METHODS 
 
Research Design 
 
The purpose of this research is to increase understanding about individual 
differences in vulnerability to stress, in both low-income and middle-income samples, in 
relation to a biological marker: taste sensitivity to propylthiouracil (PROP).  The research 
was conducted by examining extant data from two previous longitudinal studies, both 
with child and mother data from maternal interviews and video-recorded observations of 
mother-child interactions.   
The two original studies were (1) a low-income sample of mothers and children 
previously assessed at 10, 14, 18, 24, and 36 months, and at pre-kindergarten,  and (2) a 
middle-income sample of mothers and children previously assessed at 14 months and at 
second grade.  The mothers and children from those samples were contacted again for the 
current study, and more data were collected at second grade for the low-income sample 
and at eighth grade for the middle-income sample.  New data specific to this study 
included measurement of PROP taste sensitivity, mother’s ratings of children’s social 
skills, and coding of video tapes from earlier time points for emotion regulation.  
Analyses were conducted using the age points of 14 months and second grade for each 
sample so that comparisons could be made with the same measures at the same time 
points.   
A measure of the proposed biological marker, which is stable throughout life, was 
collected during assessments at second grade for the low-income sample and at eighth 
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grade for the middle-income sample.  Because PROP taste sensitivity is a genetic 
characteristic, and is considered a fixed trait for all time points in longitudinal research, 
the time in which it is measured is not relevant (Menard, 1990).  Observational measures 
of mother-child emotion regulation were coded from videotaped interactions at infancy 
and early childhood time points for use in this study.  Mothers reported their children’s 
social skills and behavior problems (at second grade for the low-income sample and 
eighth grade for the middle-income sample).  Mothers were also assessed with measures 
used at earlier time points containing information on experience of stressful life events, 
parenting stress, and depression.   
 
Participants 
 
 
Low-Income Sample 
The original research sample began with 200 families from the local Bear River 
Early Head Start (EHS) population.  They have been assessed at multiple time points, 
with the latest follow up at second grade.  Of the original 200, 139 mother-child pairs 
participated at the pre-kindergarten assessment point.  Of those, 121 mother-child pairs 
participated again in the spring of second grade.  Table 3.1 displays the demographic 
information of the sample. 
 
Middle-Income Sample 
 
The original middle-income research sample began with 153 mother-child pairs 
who were contacted by phone from birth announcements and participated at14 months.  
When children were in second grade they were contacted again and 122 participated 
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Table 3.1 
Demographic Information for the Low- and Middle-Income Samples 
 
Demographic 
Low-income Sample Middle-income Sample 
Baseline 2nd grade 2nd grade 8th grade 
Maternal age  22.72 yrs,  
sd = 5.35 
31.23 yrs 
sd = 5.59 
36.61 yrs 
sd = 5.39 
42.37 yrs 
sd = 5.18 
Mother’s age at birth of 
her first child 
na 20.26 yrs 
sd = 3.08 
 22.89 yrs 
sd = 3.48 
Number of children 1.93,  
sd = 1.39 
3.56,  
sd = 1.34 
4.22, 
sd = 1.70 
4.45,  
sd = 1.78 
Ethnicity 13.43% Latino a 
 
 
88% Caucasian, 
9% Latino, 3% 
other 
na 97% Caucasian, 
3% other 
Religion 75% LDSb 
 
80% LDSe 
7% no religion 
5% Catholic 
5% Protestant 
3% other 
na 96% LDS 
2% Protestant 
1% no religion 
1% other 
Education level Some college 
but no degreec 
13.44 yrs 
(completed high 
school and one 
year college), sd = 
2.19 
Some college 
but no degreec 
14.31 yrs 
(completed high 
school and 2 
years college), 
sd = 2.04 
Annual income  10,039.51, 
sd = 7,887.52 
30,000-45,000d 30,000-45,000 d 45,000-60,000 d 
     
aMothers at baseline were only asked if they were Hispanic, yes or no. 
bMothers at baseline were only asked if they were LDS (LDS), yes or no. 
cRather than asking years of schooling, descriptive categories were used at baseline. 
dRather than asking exact income, income ranges were used at 2nd and 8th grade. 
eLDS = Members of The Church of Jesus Christ of Latter-day Saints, typically referred to as Mormon. 
 
 
in more assessments.  When they were in eighth grade, a total of 102 mother-child pairs 
participated in more assessments.  Combined with the EHS sample, there were 223 child-
mother pairs that have several measures that are the same across samples so that for some 
analyses, the samples will be combined.  Demographic information for both the low-
income and middle-income samples is displayed in Table 3.1.  
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Procedures 
 
 
Tracking Procedures 
Because these were both longitudinal studies, tracking of families was important 
throughout the study.  Attrition was minimized by following two strategies: regular 
contact and compensation.  All families were asked to give contact information that 
included spouse, mother, father, sibling(s) and /or relatives and friends.  This information 
was updated at each contact point and was used to locate families who had moved, 
separated, or divorced.  In addition, a toll-free long distance phone number was provided 
for families to contact us if they move out of the area.  Contact was also maintained by 
sending regular greeting cards for Mother’s Day and Thanksgiving each year.   These 
cards are mailed first class with “return address service requested” stamped on the 
envelope.  Project staff members were then able to know which families had moved and 
could then update and maintain the family address data base.   
Compensation for participation in the study included gift certificates and 
monetary compensation.  For the low-income sample a compensation of $50 was offered 
for longer assessments at the earlier time points, $25 for shorter assessments at later time 
points, and $15 for phone and mailed contacts (for-out-of area families).  When children 
in the low-income sample were 3 years old, families were offered copies of the video-
recorded observations of their children at all the earlier time points.  Mailing these 
videotapes offered an additional opportunity to track families as well as to offer 
compensation.  For the low-income sample at the second grade time point, mothers were 
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compensated $25 and the child chose a pencil and a small prize.  For the middle-income 
sample at eighth grade, the student was given a $5 gift card.   
 
PROP Taste Paper Preparation  
 
Test papers containing PROP were made by DeAnn Jones in Timothy 
Gilbertson’s laboratory at Utah State University using methods reported by Linda 
Bartoshuk (Bartoshuk et al., 1994).  Test papers were prepared under sterile conditions by 
soaking Whatman no. 1 filter paper in a saturated solution of PROP.  The powdered 
PROP was obtained from Sigma chemicals.  To get the solution to a saturated state, it 
was heated and continuously stirred on a hot plate/stirrer.  Filter papers were dipped into 
the solution and dried for 24 hours.  PROP crystallized into the paper as it dried.  Papers 
were then put individually into mini zip-lock bags to be used for testing.   
The amount of PROP on each paper was approximately 1.2 mg.  PROP is used to 
treat hyperthyroidism in doses that range from 50-200 mg/day (Solomon, 1986).  If 
participants in this study were to have eaten the PROP paper rather than merely taste it, 
the maximum amount they could have ingested was less than 1/42 of a daily dose 
(Bartoshuk et al., 1996).  It has been found that breastfeeding mothers taking doses as 
high as 750 mg had no adverse effects on thyroid status in their infant (Momotani et al., 
2000).  PROP tasting is considered safe for breastfeeding and pregnant women (Ghaneim 
& Atkins, 1998; Momotani et al.) and for young children.  PROP tasting has been used in 
several research studies with children (e.g., Anliker, Bartoshuk, Ferris & Hooks, 1991; 
Keller, Steinmann, Nurse, & Tepper, 2002; Keller & Tepper, 2004; Lin, 2003; Mennella, 
Pepino, & Reed, 2005; Turnbull & Matisoo-Smith, 2002).   
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In-Home Data Collection Procedures 
 
In home data collection specific to the present study took place in the spring of 
second grade for the low-income sample and eighth grade for the middle-income sample.  
For both samples this included questionnaires for the mother, standardized testing of the 
child (as part of another study), and tasting of PROP papers for both mother and child. 
Videotaping of mother and child doing a challenging puzzle together occurred for the 
low-income sample only.   This assessment was scheduled at a time that was convenient 
for mother and child.  Data collectors used standardized instructions for testing and 
video-recording.   For the challenging puzzle task, the child chose between two 
challenging puzzles to work on for a 10 minute time period.  The mother and child were 
told that the child was to work on the puzzle alone for the first 5 minutes and that the 
mother could join (if she would like) for the second 5 minutes.   
 For PROP tasting, the data collector began by introducing the mother and child to 
the concept of sensory perception by having them rate some practice sensations. 
Participants first completed a practice test by rating remembered sensations before rating 
the PROP taste.   A simpler version of the practice measure was adapted for the second-
grade children in the low-income sample by having the child rate actual senses, such as 
various recorded sound intensities on a tape player and the brightness of the color yellow 
(ranging from pale yellow to fluorescent yellow) on a color strip.  The eighth graders in 
the middle-income sample followed the same procedures as the adults in both samples for 
rating remembered sensations for the practice test.  All participants from the low-income 
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and middle-income samples rated the taste of PROP on the same scale recommended by 
Bartoshuk et al. (2002).  The rating scales are included in the appendix. 
After the practice test, participants were asked to place the entire PROP paper on 
their tongue and leave it in their mouth until they were sure they could taste something 
(or sure that they could not).  Participants then removed the paper and rated the strength 
of the taste on the scale.  The child tasted the paper first, followed by the mother.  After 
rating the strength of the taste, they were offered a breath mint or piece of gum to take 
away the bitter taste if they were able to taste it.   For the low-income sample, the tasting 
was video-recorded so that facial expressions could be recorded.  The entire visit took 
about 2 ½ hours.   
For families who had moved out of the area, packets with the questionnaires were 
mailed out, or a phone interview was conducted.  The standardized testing was not 
conducted, and PROP tasting occurred for the mother only.  For the low-income sample, 
video-recording was not conducted for families who had moved out of the area. 
 
Observational Coding Procedures.    
 
For the present study, previous video-recorded observations of mother-child 
interaction from previous time points were coded for emotion regulation by trained 
observers.  Students were hired through advertisement referral from the Student 
Employment office at Utah State University, and by posted flyers around the University 
advertising for students to do research for credit or for pay.  Applicants were given a 
coding test to determine their coding ability.  Coders were hired if they scored well on the 
test, if they were willing to commit to 12-15 hours a week for at least 2 semesters (9 
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hours a week for credit), if their major fit with the purposes of the research, and if they 
possessed needed skills (e.g., previous research experience or classes in infancy, research 
methods, or related areas).   
Coders were trained through the following procedures.  First, coders began 
training by reading the coding definitions and supplemental readings on the construct 
they were coding.  The coding supervisor met weekly with each coding team (and more 
often during training) to answer questions and provide training.  Second, training 
videotapes were viewed and scored.  The criterion for establishing reliability was a 
Kappa of .80.  Finally, reliability was checked periodically as video-recorded 
observations were coded.  Reliability was checked for 25% of the data.  Coders were 
unaware of which coded observation would be checked by the coding supervisor. 
 
Measures 
 
 
General Labeled Magnitude Scale (gLMS) 
PROP taste sensitivity was measured using an adaptation of the Labeled 
Magnitude Scale (Green, Dalton, Cowart, Rankin, & Higgins, 1996; Green, Shaffer, & 
Gilmore, 1993).  This continuous scale uses “strongest imaginable” as the top rating to 
overcome problems with ceiling effects (Bartoshuk, 2000a, 2000b; Bartoshuk et al., 
2002).  The adaptation is called the General Labeled Magnitude Scale (gLMS).   
In order to ensure accurate comparisons across individuals, the adjective-labeled 
scales such as weak, moderate, and strong, must have universal meaning (Bartoshuk et 
al., 2002).  Medium-tasters of PROP have never experienced the bitter taste of PROP to 
the extent that super-tasters have, and may rate it as “very strong.” If the rater considers 
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the taste they are experiencing compared to other sensations, the bitter taste of PROP is 
put into better perspective.  Since non-tasters of PROP do not share the same experience 
as tasters of PROP, merely rating the taste intensity as “not detectable, moderate, strong” 
could have been inaccurate.  The gLMS was designed to include all sensations of any 
kind.  Subjects were asked to rate the taste of PROP in relation to remembered sensations 
across all senses, such as the brightness of the sun, the sound of a whisper, and so forth.  
In place of “strongest imaginable” as the top rating, Bartoshuk uses “strongest imaginable 
sensation of any kind.”  This helps in comparing the sensation of taste across all stimuli.  
Ratings used (as developed by Bartoshuk et al., 2002; Green et al., 1993, 1996) are as 
follows: 0 no sensation, 6 weak, 17 moderate, 35 strong, 52 very strong, and 100 
strongest imaginable sensation of any kind.  The appendix contains the rating scales used 
for both mother and child in this study. 
This measure has been found to correlate at r = .70 with more extensive 
laboratory tests for PROP taste sensitivity (L. M. Bartoshuk, personal communication, 
June 6, 2003) and ranges from 83% to 100% agreement testing the paper method against 
a three solution test (Zhao, Kirkmeyer, & Tepper, 2003).  In a 3-solution test, subjects 
taste and rate 3 different concentrations of PROP in solution beginning with the weakest 
concentration and advancing to the highest concentration.  They also taste and rate three 
concentrations of salt solutions.  Those who rate the salt solutions as more intense than 
PROP are classified as non-tasters, those who rate it as equally intense are classified as 
medium-tasters, and those who rate it as less intense are classified as super-tasters of 
PROP.  The simpler paper test is considered a reliable method of assessing taste 
sensitivity to PROP (Zhao et al.). 
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Emotion Regulation Rating Scale (ERRS)  
The Emotion Regulation Rating Scale (ERRS; Fogel, DeKoeyer-Laros, & 
Johnson, 2005) was coded from video-recorded observations of 10-minute mother-child 
interactions during a free play situation in the low-income sample at 10, 14, 18, 24, and 
36 months, pre-kindergarten, and second grade.  For the middle-income sample, it was 
coded at 14 months during a similar free-play situation.  See Table 3.2 for more 
information about measures and time points, and Table 3.3 for measurement reliability 
information.   
The ERRS is coded using a one to seven global rating scale for three subscales: 
Amplifying versus Controlling Emotion Regulation (ACER), which is coded for both the 
mother and the child, Mother Regulation with Child (MRC), and Child Regulation with 
Mother (CRM).  The measure assesses how much emotions during the interaction were 
expanded or amplified versus suppressed, or getting out of hand, such as throwing, 
hitting, or screaming. Expansion of an emotion could look like broadening of a smile, 
laughing out loud, or intensifying an angry expression (without losing control).  
Expressions of anger or frustration were scored low if accompanied by under-controlled 
actions, such as throwing, hitting, or screaming. The child is also scored low if he appears 
stuck in an emotional state, unable to move out of it (i.e., a fixated gaze, seemingly 
entranced).  A score of one is coded for over-control (e.g., avoidance, withdrawal) or 
under-control (e.g., anger); at mid-range, a 4 is coded for emotions that are appropriately 
engaged in, but are not amplified or elaborated, and a 7 is coded for highest emotional 
expansiveness (i.e., seeking to amplify and enhance emotions). Construct validity was  
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Table 3.2 
Measures and Time Points for the Low- and Middle-Income Samples 
 
Measure 
 
Low-income sample 
 
Middle-income sample 
    Mother measures   
        Emotion regulation (ERRS)  All time pointsa 14 mo. 
        Stressful events  All time pointsa 14 mo  
2nd & 8th grade 
        Parenting stress (PSI-SF) All time pointsa 14 mo  
2nd & 8th grade 
        Depression (CES-D) 10, 14, 18, 36 mo., Pre-K,  
and  2nd grade 
8th grade 
        PROP taste sensitivity (gLMS)  2nd grade 8th grade 
    Child measures   
        Emotion regulation (ERRS) All time points* 14 mo. 
        Bayley (BRS: Emotion Reg)  10, 14, 18, 24, & 36 mo. 14 mo 
        Child behavior (CBCL) 18, 24, & 36 mo., pre-K,  
& 2nd grade (Mother report at 
2nd grade) 
8th grade (Mother report) 
        Social skills (SSRS) 2nd grade (Mother and  
teacher report) 
8th grade  (Mother and 
student report) 
        PROP taste sensitivity (gLMS) 2nd grade 8th grade 
aAll time points = 10, 14, 18, 24, 36 mo, Pre-kindergarten, and 2nd grade 
 
 
assessed by conducting correlations between ERRS and subscales with similar constructs 
in the larger data set. 
            The coding supervisor at Utah State, DeAnn Jones, obtained training at University 
of Utah and became reliable with their coders with a Kappa of .80 (allowing for a one 
point difference).  Subsequently, reliability for the child ACER at University of Utah for 
3-year-olds, based on 15% of the sample, was a Kappa of .82.  Only this scale was 
analyzed at the University of Utah for a grant proposal, and the scale has not been used 
since then.   Local reliability is reported in Table 3.3.  
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Table 3.3 
Reliability of Measures for the Low- and Middle-Income Samples 
 
Measure 
Low-income sample Middle-income sample 
0-Pre-K. 2nd 
grade 
 
 
14 
mo. 
2nd 
grade 
8th grade 
    Mother measures 
      
        Emotion regulation (ERRS) a       
            Amplification versus controlling emotion .82-1.0 a 1.0 a  .84 a --- --- 
            Mother’s regulation with Infant .78-1.0 a 1.0 a  .79 a --- --- 
        Parenting stress (PSI-SF)       
            General distress .76-.85 .80  .73 .75 .78 
            Parenting demands .68-.75 .68  .74 .68 .71 
            Dyadic interaction .61-.81 .80  .07 .73 .82 
            Perception of the child .59-.75 .71  .73 .46 .80 
            Total Scale score .80-.91 .88  .83 .84 .87 
        Depression (CES-D)       
            Total scale scoreb .81-.90 .85    --- --- .87   .81d 
    Child measures       
        Emotion regulation (ERRS)       
            Amplification versus controlling emotion .83-1.0 a 1.0 a  .81 a --- --- 
            Infant regulation with mother .74-1.0 a .91 a  .57 a --- --- 
        Bayley behavior rating scale (BRS)       
            Emotion regulation subscale c .76-1.0c ---  .90 c --- --- 
            Orientation/engagement subscale c .57-1.0 c ---  .85 c --- --- 
        Child behavior (CBCL)       
Behavior problem: Aggression subscale .85-.98 .91  --- --- .89 
Behavior problem: Hyperactivity subscale --- .66  --- --- .67 
Behavior problem: Withdrawn subscale --- .47  --- --- .65 
Behavior problem index --- .76  --- --- .72 
Social skills/positive approach to learning --- .49  --- --- .58 
Mean total 39 items .89-.92 .93  --- --- .90 
        Social skills (SSRS)       
Behavior problem: externalizing --- .79  --- --- .80  
Behavior problem: internalizing --- .60  --- --- .77 
Behavior problem: hyperactivity --- .80  --- --- --- 
Behavior problem standard score --- .87  --- --- .81 
Cooperation --- .79  --- --- .73   .70d 
Assertiveness --- .65  --- --- .82   .69d 
Responsibility --- .50  --- --- .73    --- 
Social Skills --- .81  --- --- .78   .62d 
Empathy --- ---  --- --- ---    .76d 
       
Note.  If not specified, internal consistency = Cronbach’s alpha. 
aKappa (allowing a one point difference). 
bBased on alpha for 12 item scale for all age points.  
cKappa.  
dStudent report, ---measure not used at this time point.   
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Behavior Rating Scale (BRS)  
 
The Behavior Rating Scale (BRS) was coded during the 30 minute Bayley Mental 
Development Index (MDI; Bayley, 1993) at 10, 14, 18, 24, and 36 months  
for the low-income sample and at 10, 14, and 18 months for the middle-income sample.  
The BRS measures the infant’s behavior during developmental testing.  For the low-
income sample data collectors coded the behavior at the time of the in-home Bayley 
testing.  For the middle-income sample the Bayley testing was video-recorded at Utah 
State and later coded from viewing the video recordings.  A data collector who 
previously coded the Bayley for the low-income sample, and was a reliable rater, trained 
a work-study student and together they became reliable and coded video recorded Bayley 
sessions for the middle-income sample.  
Two of the four subscales were used in this study: emotion regulation and 
orientation/engagement. The emotion regulation subscale includes 7 items.  (1) 
Adaptation to change measures the ease with which the child is able to switch from one 
activity to the next, such as the ability to relinquish a toy.   (2) Attention to tasks 
measures the ability of the child to remain focused on the tasks.  (3) Persistence measures 
how well the child persists at tasks and attempts to complete them.  (4) Cooperation 
measures the degree to which the child willingly responds to the examiner’s requests.  (5) 
Activity/hyperactivity measures the child’s behavior that is impulsive, such as fidgeting, 
agitated movement, much squirming, and kicking.  (6) Hypersensitivity measures the 
child’s excitability or sensitivity to the stimulation provided by the test materials, the 
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lighting, background noises, or the parent.  (7) Negative affect measures fussing, pouting, 
crying or expressions of anger.   
The orientation/engagement subscale includes 6 items.  (1) Animation/energy 
level measures the degree to which the child’s behavior is vigorous, robust, animated, or 
expressive.  (2) Positive affect measures smiling, laughing, and displays of excitement.  
(3) Interest in test materials measures the amount of interest the child initially shows in 
the test materials.  (4) Exploration of objects measures the degree to which the child 
actively seeks out new aspects of the material.  (5) Fearfulness/trusting measures the 
extent to which the child shows fear toward the examiner when making a social or 
physical approach toward the child.  (6) Social engagement is the degree to which the 
child willingly attempts to engage the examiner or parent in social interaction.  Author 
reliability for all four subscales of the BRS is .88.  Reliability for the present study is 
reported in Table 3.3.   
 
Social Skills Rating System (SSRS) 
 
 The Social Skills Rating System (SSRS; Gresham & Elliott, 1990) is a self- 
report measure of children’s social skills.  Parent report was used at second grade for the 
low-income sample and at eighth grade for the middle-income sample.  In three separate 
review articles of social skills scales, the SSRS has been recommended as being either 
the most comprehensive or as having the best psychometrics of the social skills scales 
that were reviewed (Bracken, Keith & Walker, 1994; Demaray & Ruffalo, 1995; Merrell 
& Gimpel, 1998).   
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The SSRS in this study used the elementary-level form for the low-income sample 
and the secondary-level form for the middle-income sample.  Externalizing and 
internalizing behavior problems and behavior problems standard score were measured in 
each sample.  In addition, at the elementary level (for the low-income sample) 
hyperactivity was also assessed.  The SSRS also measured cooperation, assertiveness, 
responsibility, and social skills in each sample.  Author reliability is reported for the 
elementary level parent form as a coefficient alpha of .77 for cooperation, .74, for 
assertion, .65 for responsibility, .80 for self-control, and .87 for the total social skills 
score.  Reliability for behavior problems is reported as .75 for externalizing, .71 for 
internalizing, .77 for hyperactivity, and .87 for the total problem behaviors scale score.   
For the secondary level parent form, the coefficient alpha was reported as .78 for 
cooperation, .81 for assertion, .74 for responsibility, .82 for self control, and .90 for the 
total social skills score.  Reliability for secondary level behavior problems is reported as 
.82 for externalizing, .72 for internalizing, and .87 for the total problem behaviors scale 
score.  For the secondary level child report, author reliability is reported as .69 for 
cooperation, .67 for assertion, .77 for empathy, .68 for self control, and .83 for total scale 
score.   
For the parent rating at the elementary level test-retest reliability was reported by 
the authors as ranging between r = .77 to .87 for social skills subscales and between r = 
.58 to .72 for behavior problem subscales.  The authors of the SSRS also compared their 
measure to the Child Behavior Checklist (CBCL; Achenbach, 1991) and found it to have 
good construct validity for externalizing behavior problems (r = .70) and moderate 
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construct validity for internalizing behavior problems (r = .50).  Reliability for the current 
research is reported in Table 3.3.   
 
Child Behavior Checklist (CBCL) 
 
 Items from the Child Behavior Checklist (CBCL; Achenbach, 1991; Achenbach 
& Rescorla, 2001) were used to measure children’s aggressive behavior problems and 
total behavior problems through mother report in the low-income sample at 18, 24, and 
36 months, pre-kindergarten, and second grade.  This study used 39 items of the 106 total 
items included in the original measure.  The 39 items used in the present study were 
consistent with items from the pre-kindergarten time point, which was part of a larger 
study.  These items are used in the following subscales for this study: Aggressive 
behavior problems, hyperactivity behavior problems, withdrawn behavior problems, a 
behavior problems index, social skills scale and a mean total of 39 items.   
Authors report a test-retest reliability of .90 for the total scale score.  Cronbach’s 
alpha is reported as .89 for internalizing behavior problems, .92 for externalizing 
behavior problems, and .95 for the total scale score.  Reliability for the current study is 
reported in Table 3.3.   
 
Stressful Life Events (SLE) 
The Stressful Life Events measure is a list of 19 items that the mother checked to 
indicate whether they had occurred within the child’s lifetime or not.  The items are part 
of the Parenting Stress Index (PSI; Abidin, 1995) measure.  Alpha is not conducted on 
the stressful life events part of the PSI measure because it is not considered as a 
construct, but rather, as a list of unrelated events that could have happened in the child’s 
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lifetime or not.  Events included 19 items: divorce, marital reconciliation, marriage, 
separation, pregnancy, other relative moved into household, income increased 
substantially (20% or more), went deeply into debt, moved to a new location, promotion 
at work, income decreased substantially, alcohol or drug problem, death of close family 
friend, began new job, entered new school, trouble with supervisors at work, trouble with 
teachers at school, legal problems, and death of immediate family member.  Of these a 
sub-set of items was summed to create a measure of “marital events,” which included 
divorce, marital reconciliation, marriage, and separation. This subgroup of events is 
likely to reflect a specific type of stress on the child, such as less available emotional 
support.   
 
Parenting Stress Index—Short Form (PSI-SF) 
 
The short form of the Parenting Stress Index (PSI-SF; Abidin, 1990) was used in 
both the low-income and middle-income samples. The original short form measure 
assesses parenting stress in three domains; parental distress, parent-child dysfunctional 
interaction, and difficult child.  Two of those domains, parental distress and parent-child 
dysfunctional interaction, were used in both samples at each time point.   
Whiteside-Mansell et al. (2007) compared the original PSI short form two-factor 
subscales, parenting distress and parent-child dysfunctional interaction, with a proposed 
five-factor scale.  Their five factors included: (1) General distress, (2) Parenting demands 
distress, (3) Rating of parenting, (4) Dyadic interaction, and (5) Perception of the child.  
These two subscales were factored into these five domains for better representation in a 
low-income sample.   
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It was concluded by confirmatory factor analysis (CFA) of 1,122 low-income 
parents of 15- 25- and 37-month-old children that the 5 factor scale was a better fit with 
the data for low-income mothers than the original 2 factor scale.  This was conducted on 
data from participants of the Early Head Start Research and Evaluation (EHSRE) project, 
of which this low-income sample is a part.  The reason Whiteside-Mansell et al. used 
only two of the three original subscales of the PSI to create the new five subscales is 
because only these two subscales were used in the EHSRE project and other large scale 
studies of children this age.  The five subscales were created based on theoretical 
expectations before CFA was performed.  Therefore, these new subscales are both 
theoretically and statistically validated.   
Chronbach alpha for these new subscales is reported in Table 3.4.  Reliability for 
the current study is reported in Table 3.3. 
 
Depression (CES-D) 
 
Maternal depression was assessed using the Center for Epidemiological Studies-
Depression (CES-D; Randolff, 1977) scale for the low-income sample at 14 months using 
the original long form.  For the middle-income sample it was assessed at eighth grade for 
both mothers and children using the long form.  At all other time points in the low-
income sample, however, the CES-D short form was used (Ross, Mirowsky & Huber, 
1983).  For the time points that the long form was used, the short form scaling was also 
used and calculated for reliability.  Items in the scale ask for the frequency in which 
particular symptoms of depression were experienced in the past week.  Example items 
include, “How often during the past week have you felt bothered by things that usually  
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Table 3.4 
Author Reliability for the Original and Revised 5-Factor PSI-SF Subscales 
Subscale Reliability at each infant age 
15 
months 
25 
months 
37 months 
Original PSI-SF    
     Parental distress .81 .83 .83 
     Parent-child  
        dysfunction 
.73 .77 .76 
Revised PSI-SF    
     General distress .73 .76 .77 
     Parenting demands 
        Distress 
.70 .73 .73 
     Dyadic interaction .66 .67 .68 
     Perception of child .63 .72 .67 
    
Note.  Internal consistency = Cronbach’s alpha. 
 
 
 
don’t bother you?” and “How often during the past week have you felt your life has been 
a failure?” Author‘s report reliability for the 20-item version as a Cronbach’s alpha .92, 
and report .84 for the 10-item short version.  Reliability for the current study is reported 
in Table 3.3. 
 
Data Management and Data Analysis 
 
 
Identification (ID) numbers were written on each form, and packets were checked to see 
that all forms were there before leaving the home.  Packets were then quality checked 
again before data entry.  Data were entered twice for each measure and then compared to 
be sure both sets were the same.  If they did not match, individual items were checked 
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with the hard copies until both data sets matched.  Data were carefully checked for 
outliers or unexpected values.  
In addition to answering the proposed research questions, additional analyses 
were conducted, as needed, to help generate new theory in relation to the biological 
marker, as Bronfenbrenner suggested in his model of “research in the discovery mode” 
(Bronfenbrenner, 1979, pp. 37-38).  It was important to understand both “who” and 
“under which conditions” mothers and children are most at risk for poor outcomes in 
order to sensitively translate research results and inform intervention workers, 
professionals, and the general public about the results of the research.  To do this, 
mediators and moderators were tested with regression analyses.   
Moderators were also tested with regression analyses.  First an interaction term 
was created by first standardizing the initial and potential moderating variables, and then 
multiplying them together and entering both variables with the computed interaction term 
in the regression model.  If the interaction term was a statistically significant predictor of 
the outcome, then moderation was confirmed and displayed in a figure.   
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CHAPTER IV 
RESULTS 
 
This chapter will first report characteristics of the data, including the distribution 
of propylthiouracil (PROP) taste sensitivity in both the low-income and in the middle-
income sample participants, the characteristics of participants who dropped out of the 
study compared with participants who continued, and the means, standard deviations, and 
inter-correlations among the research variables.  Second, the analyses addressing each 
research question will be reported.   
 
Sample Characteristics 
 
 
 Participants were categorized into non-tasters, medium-tasters, and super-tasters 
to compare the current study sample to expected frequencies.  The expected distribution 
in a random sample of the general population would be approximately 25% non-tasters, 
50% medium-tasters, and 25% super-tasters.  However, many studies have found that 
women have higher intensity ratings for PROP than men (for reviews see Bartoshuk et 
al., 1994).  For example, in a sample of 149 women and 114 men, Bartoshuk and 
colleagues (1996) found for men, 21% of men were non-tasters compared with 15% of 
women, 59% of men were medium-tasters compared with 50% of women, and 20% of 
men were super-tastes compared with 35% of women.   
To examine the current sample, the continuous scale of PROP taste sensitivity, 
which ranged from 0-100, was grouped according to cutoff’s used by Bartoshuk to create 
categories of non-tasters, medium-tasters, and super-tasters.  Figure 4.1 shows the current 
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distribution for this study displaying both low and middle-income samples.  Cutoffs for 
tasters status were ratings of 0-17 for non-tasters, 18-63 for medium-tasters, and 64-100 
for super-tasters.  
The major difference between the two samples is that the low-income sample had 
more super-tasters than the middle-income sample.  Figure 4.2 shows the boys and girls 
in the combined samples.  There were 121 girls and 97 boys.  Boys and girls appeared  
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Figure 4.1.  Percentages of maternal PROP taste sensitivity groups in low-income 
and middle-income samples.  
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Figure 4.2.  Percentages of PROP taste sensitivity groups in low-income and 
middle-income samples.  
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more similar to each other in distribution than the mothers from the two different samples 
did.   
To compare the current study sample with Bartoshuk’s sample, a chi-square test 
was performed.  Table 4.1 displays the results for women in both samples and for the 
boys and girls.  As shown in Table 4.1 the girls in the current sample come closest to 
Bartoshuk’s percentages.  The middle-income mothers were furthest from Bartoshuk’s 
percentages, with middle-income mothers having a higher frequency of non-tasters 
 
 
Table 4.1 
Frequency Distributions of Non-Tasters, Medium-Tasters, and Super-Tasters in Each 
Sample Compared with Bartoshuk’s Percentages 
 
 
 
 
Sample 
Expected % 
accounting for 
differences in 
males/females 
 
 
 
Observed n 
 
 
 
Expected n 
 
 
 
       χ2 
 
 
 
p 
Low-income mothers  (n = 121)    8.59* .014 
   Non-tasters 15 29  18.2   
   Medium-tasters 50 59  60.5   
   Super-tasters 35 33  42.4   
Middle-income mothers  (n = 102)  43.92*** .000 
   Non-tasters 15 36  15.3   
   Medium-tasters 50 54  51.0   
   Super-tasters 35 12  35.7   
Combined mothers  (n = 223)    
   Non-tasters 15 65  33.4 43.77*** .000 
   Medium-tasters 50 113 111.5   
   Super-tasters 35 45  78.0   
Boys combined  (n = 97)    7.63* .022 
   Non-tasters 21 20  20.4   
   Medium-tasters 59 47  57.2   
   Super-tasters 20 30  19.4   
Girls combined  (n =121)    5.03+ .081 
   Non-tasters 15 24  25.4   
   Medium-tasters 50 63  71.4   
   Super-tasters 35 34  24.2   
      
Note. Cutoffs for tasters status were: 0-17 for non-tasters, 18-63 for medium-tasters, and 64-100 for super-
tasters.  
+p < .10, *p < .05, **p < .01, ***p < .001. 
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and fewer super-tasters than Bartoshuk’s sample of women.  All but the girls were 
statistically significantly different from Bartoshuk’s percentages.  Subsequently 
comparisons were made to an expected population distribution of 25% non-tasters, 50% 
medium-tasters, and 25% super-tasters to see how the current sample compared.  As 
shown in Table 4.2, the current study more closely followed an expected population 
distribution.  Only the middle-income mothers remained statistically significantly 
different from the expected population distribution.  Bartoshuk did not describe her study 
participants (e.g., ethnicity), so the samples cannot be compared for characteristics other 
than for gender.   
 
Table 4.2 
 
Frequency Distributions of Non-Tasters, Medium-Tasters, and Super-Tasters in Each 
Sample Compared with Expected Frequencies 
 
 Expected % Observed n Expected n χ2 p 
Low-income mothers  (n = 121)    
   Non-tasters 25 29 30.2     .34 .844 
   Medium-tasters 50 59 60.5   
   Super-tasters 25 33 30.2   
Middle-income mothers  (n = 102)   11.65** .003 
   Non-Tasters 25 36 25.5   
   Medium-tasters 50 54 51.0   
   Super-Tasters 25 12 25.5   
Combined Mothers  (n = 223)    
   Non-tasters 25 65 55.8    3.63 .163 
   Medium-tasters 50 113 111.5   
   Super-Tasters 25 45 55.8   
Combined boys   (n = 97)     2.16 .341 
   Non-tasters 25 20 24.2   
   Medium-tasters 50 47 48.5   
   Super-Tasters 25 30 24.2   
Combined girls  (n =121)     1.86 .395 
   Non-tasters 25 24 30.2   
   Medium-tasters 50 63 60.5   
   Super-Tasters 25 34 30.2   
      
Note.  Cutoffs for tasters status were: 0-17 for non-tasters, 18-63 for medium-tasters, and 64-100 for super-
tasters. 
+p < .10, *p < .05, **p < .01, ***p < .001. 
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PROP taste sensitivity was only assessed at the latest time point of the study, so it 
cannot be determined directly whether PROP taste sensitivity was related to attrition.  
However, from the low-income sample’s baseline data it can be determined which 
demographic characteristics predicted attrition from the study.  Participants from the low-
income sample were different from participants who continued in the study on a few 
demographic characteristics.  Table 4.3 displays these characteristics.  Mothers with more 
education, non-Hispanic ethnicity, and members of the LDS (Mormon) religion were 
more likely to remain in the study.  Table 3.1 displays more details about the 
characteristics of the current study participants on demographic variables.  As will be 
discussed later, Table 4.9 shows that in examining potential covariates, higher PROP 
taste sensitivity was related to obtaining less education, non-Hispanic ethnicity, and to 
non-LDS religion.  This indicates that study dropouts were likely to be higher in PROP 
 
 
Table 4.3 
Low-Income Study Dropouts Compared with Non-Dropouts 
 
 
Demographic variable 
Dropouts 
 
 
 
Final sample  
 
n M SD n M SD t p SMDa 
Maternal education 71     11.11        2.58  130      12.53        2.10   3.51** .003  .68 
Household Income 69 9413.87  7232.36   123 10437.30  8238.00     .86 .390  .12 
Mother’s age 70     22.40        5.20  130      22.89        5.44     .62 .546  .09 
Hispanic ethnicity 71         .25          .44  130      .07          .26  -3.78*** .000 -.69 
LDSb  religion 71         .60          .49  130      .82          .38   3.68*** .000  .58 
           
Note.  Age at birth of 1st child was asked only at the final time point, and therefore it could not be assessed 
in relation to attrition.   
aStandard Mean Difference (SMD) was calculated to give an estimate of effect size.   
bLDS = Member of The Church of Jesus Christ of Latter-day Saints, often referred to as Mormon. 
+p < .10, *p < .05, **p < .01, ***p < .001. 
 
  
 
 
56
 
 
taste sensitivity.  This may explain, in part, why this sample had fewer super-tasters than 
Bartoshuk’s sample did. 
Tables 4.4 and 4.5 display key research variables to compare participants who 
dropped out after the common time point of 14 months compared with those who  
 
Table 4.4 
Study Dropouts Compared with Final Participants on Key Research Variables at 14 
Months for Low-Income Sample 
 
 
 
Key research   variables 
Dropouts  Final sample  
n M SD n M SD t p SMDa 
Parenting stress total 49 1.80   .49  119 1.80   .46     .02 .984   0 
Maternal depression 47 1.67   .52  118 1.69   .50     .25 .803 -.04 
Emotional support of  childb 37 4.19 1.31  107 4.49 1.02   1.41 .160 -.29 
Infant regulation with mother 37 4.27 1.19  107 4.51 1.11   1.13 .261 -.23 
Bayley: BRS: Emotion reg 39 4.07   .46  100 3.95   .63  -1.05 .382 -.19 
           
aStandard Mean Difference (SMD) was calculated to give an estimate of effect size.   
bMothers’ ability to regulate emotionally with her child 
 
 
Table 4.5 
Study Dropouts Compared with Final Participants on Key Research Variables at 14 
Months for Middle-Income Sample 
 
 
Key Research   Variables 
Dropouts  Final sample  
n M SD n M SD t p SMDa 
Parenting stress total 52 2.01   .376  75 1.91   .43 -1.32 .19  .23 
Emotional support of  childa 36 4.33 1.62  84 4.52 1.46   .633 .53 -.13 
Infant regulation with mother 36 5.11 1.09  84 5.24 1.24   .533 .60 -.10 
Bayley: BRS: Emotion reg. 65 3.99   .552  89 4.05   .41   .857 .39 -.14 
           
Note.  Depression was not measured in this sample at 14 months and so it could not be compared. 
aStandard Mean Difference (SMD) was calculated to give an estimate of effect size.   
bMothers’ ability to regulate emotionally with her child.   
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continued. There were no significant differences on these research variables for either 
sample between participants who dropped out of the research and those who continued.  
So, although there were more dropouts with certain demographic characteristics, they 
were not different in regard to these study variables at 14 months. 
To see how much the samples differed in demographic ways and on study 
variables, Table 4.6 was created to display the comparisons. Samples differed in 
education, income, maternal age, and their age at the birth of their first child.  Mothers 
from the middle-income sample were more educated, had higher incomes, were older, 
and had their first child at an older age than mothers from the low-income sample did.  
Samples did not differ in the emotional support they provided their children.  Samples 
differed in parenting stress, but in an unexpected direction.  Mothers from the middle-
income sample reported more parenting stress than mothers from the low-income sample.  
Low-income sample mothers, however, reported more stressful life events, including 
more negative life events and more marriage life events.  They also reported more 
incidences of “income increased substantially” and “income decreased substantially,” 
indicating more fluctuations and less stability in income than for women in the middle-
income sample. 
 
Description of the Data 
 
 
Tables 4.7 through 4.9 display the sample size, minimum and maximum scores, 
means, and standard deviations for each research variable in the low-income, middle-
income, and combined samples.  Sample size changed at each time point, due to study 
dropouts.  Sample size differences between mothers and children at the final  
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Table 4.6 
 
t Tests Comparing the Low-Income Sample with the Middle-Income Sample for 
Demographics and Study Variables 
 
 Low-income  Middle-income   
M SD M SD t p SMDa 
          
Education   4.94 1.61    6.26 1.31  6.65*** .000  1.01 
Income 13.44 2.19  14.31 2.04  2.97** .003    .43 
Maternal age 31.23 5.59  36.61 5.38  7.33*** .000  1.00 
Age at birth of 1st child 20.26 3.09  22.90 3.48  5.94*** .000    .76 
Parenting stress at 14 mo.   1.80   .46    1.95   .41  2.83** .005    .37 
Emotional support of child   4.41 1.11    5.20 1.19    .28 .781    .66 
Specific stressful life events          
  Divorce     .20   .41      .02   .16  -4.49*** .000 -1.13 
  Marriage reconciliation     .09   .28      .02   .13  -4.24* .016   -.54 
  Marriage     .23   .42  .    .02   .13  -5.20*** .000 -1.61 
  Separation     .26   .44    .07   .25  -4.06*** .000   -.76 
  Pregnancy     .57   .50    .52   .50    -.78 .438   -.10 
  Relative moved in     .22   .41    .13   .34  -1.64 .105   -.26 
  Income increased     .34   .48    .20   .41  -2.31* .022   - 34 
  Went deep in dept     .23   .42    .10   .30  -2.64** .009   -.43 
  Moved     .59   .50    .39   .50  -2.92** .004   -.40 
  Promotion     .19   .40    .20   .41      .21 .837    .02 
  Income decreased     .25   .43    .11   .32  -2.58* .011    .44 
  Alcohol or drug problems     .10   .30    .00   .00  -3.60*** .000     f 
  Death of close friend     .22   .41    .15   .36  -1.29 .200   -.19 
  New job     .47   .50    .38   .48  -1.42 .159   -.19 
  New school     .41   .49    .39   .49     -.35 .730   -.02 
  Trouble at work     .04   .20    .05   .22      .21 .832    .05 
  Trouble with teacher     .06   .25    .08   .28      .48 .631    .07 
  Legal problems     .06   .25    .03   .18  -1.09 .276   -.17 
  Death in family     .14   .35    .16   .36      .23 .746    .06 
Total marriage life eventsb     .77 1.12    .12   .42  -5.89*** .000 -1.55 
Total negative incomec   2.13   .77  2.00   .58  -1.32 .188   -.22 
Total negative life eventsd   1.55 1.78    .77 1.05  -4.02*** .000   -.74 
Total stressful life eventse   2.27 2.44  1.08 1.41  -4.49*** .000   -.84 
          
aStandard Mean Difference (SMD) was calculated to give an estimate of effect size.   
bMarriage life events = Divorce, Marriage reconciliation, Marriage, and Separation;  
cNegative income events = Income increased (reverse coded), Got a job promotion (reverse scored), Went 
deep in debt, Income decreased;  
dNegative life events = Divorce, Separation, Went deep in debt, Income decreased, Alcohol or drug 
problems, Death of close friend, death in the family, legal problems, trouble at work, and trouble with 
teacher.   
eTotal stressful life events = number of events that occurred during the child’s life up to 2nd grade. 
fThere were no reports from the middle-income sample of any alcohol or drug problems. SMD could not be 
computed with zero cases. 
+p < .10, *p < .05, **p < .01, ***p < .001.    
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Table 4.7 
 Descriptive Information for Study Variables for the Low-Income Sample  
Variable n Min Max Mean SD 
Mother’s PROP taste sensitivity 121 0 100 44.90 32.08 
Child’s PROP taste sensitivity 113 0 100 59.62 33.63 
Stressful life events total   92 0   10   2.30   2.44 
     Marriage events   93 0     4     .77   1.24 
          Marriage   93 0     1     .23     .42 
          Divorce   92 0     1     .20     .41 
          Separation   93 0     1     .26     .44 
          Re-marriage    93 0     1     .09     .28 
Depressiona      
     Baseline 201 1     3.25   1.82     .51 
     10 mo 175 1     3.25   1.73     .52 
     14 mo 165 1     3.40   1.69     .51 
     18 mo 167 1     3.55   1.72     .51 
     36 mo 150 1     3.58   1.71     .61 
     Pre-kindergarten 165 1     3.60   1.76     .58 
     2nd grade   83 1     2.95   1.54     .42 
Parenting stress mean totalb      
     10 mo 175 1     3.75   1.82     .48 
     14 mo 168 1     3.75   1.80     .47 
     18 mo 165 1     3.08   1.81     .50 
     24 mo 158 1     3.67   1.69     .47 
     36 mo 145 1     4.21   1.77     .54 
     Pre-kindergarten 165 1     5.00   2.19     .83 
     2nd Grade 128 1     3.57   1.75     .53 
General distressc      
     10 mo 176 7   33 15.00   5.92 
     14 mo 169 7   33 14.53   5.48 
     18 mo 165 7   32 14.43   5.50 
     24 mo 155 7   30 13.79   5.14 
     36 mo 144 7   29 14.28   5.71 
     Pre-kindergarten 164 5   25 11.37   4.55 
     2nd grade 127 7   29 13.37   5.00 
Parenting demandsc      
     10 mo 176 5   25 12.29   4.12 
     14 mo 167 5   25 11.98   4.48 
     18 mo 165 5   24 11.80   4.26 
     24 mo 157 5   21 10.34   4.03 
     36 mo 147 5   25 10.88   4.25 
     Pre-kindergarten 164 5   25 11.37   4.55 
     2nd grade 127 5   22 10.82   4.03 
Parenting ratingc, d      
     10 mo 175 1     5   2.14     .94 
     14 mo 168 1     5   2.30     .93 
     18 mo 163 1     4   2.26     .92 
     24 mo 158 1     5   2.34     .86 
     36 mo 147 1     4   2.19     .90 
     Pre-kindergarten 164 1     5   2.24     .95 
 
(table continues) 
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Variable n Min Max Mean SD 
Dyadic interactionc      
     10 mo 175 7    24   9.82   2.82 
     14 mo 168 7    24 10.33   3.03 
     18 mo 163 7    23 10.58   3.27 
     24 mo 156 7    27 10.27   3.37 
     36 mo 145 7    28 10.92   3.87 
     Pre-kindergarten 164 6    30   9.57   4.23 
     2nd grade 127 6    27   9.20   3.71 
Perception of childc      
     10 mo 175 5    20   6.66   2.59 
     14 mo 167 5    17   6.44   2.07 
     18 mo 163 5    18   6.65   2.16 
     24 mo 156 5    16   6.22   2.13 
     36 mo 146 5    20   6.43   2.64 
     Pre-kindergarten 164 5    25   6.91   2.90 
     2nd grade 126 5    15   6.83   2.52 
Maternal Regulation with infant       
     10 mo 153 2     7   5.02     .98 
     14 mo 144 2     7   4.41   1.11 
     18 mo 145 2     7   4.94   1.10 
     24 mo 138 1     7   5.01   1.30 
     36 mo 122 2     7   5.10   1.20 
     Pre-kindergarten 132 1     7   4.97   1.36 
     2nd grade 108 2     7   4.36   1.02 
Infant regulation with mother      
     10 mo 153 2     7   4.92   1.04 
     14 mo 144 2     7   4.45   1.13 
     18 mo 145 2     7   5.01   1.04 
     24 mo 138 1     7   5.17   1.11 
     36 mo 122 2     7   5.48     .92 
     Pre-kindergarten 132 2     7   5.32   1.12 
     2nd grade 108 2     7   4.75     .92 
Bayley BRS: Emotion regulation      
     10 mo 249 2     5   4.27     .43 
     14 mo 139 2     5   3.98     .59 
     18 mo 219 3     5   4.24     .50 
     24 mo 142 2     5   4.12     .63 
     36 mo 129 2     5   4.26     .76 
 Child behavior (CBCL)      
      Aggression  130 0     7   2.14   1.72 
      Hyperactivity   129 0     6   1.55   1.54 
      Withdrawn   130 0     4   1.17   1.08 
      Positive approach  130 8   14 12.14   1.53 
      Mean total 39 items 130 0     1     .40     .29 
Social skills (SSRS)      
      Social skills total score 126 67 130 98.39 14.86 
      Cooperation 123   .4     2   1.25     .33 
      Assertiveness 122   .9     2   1.66     .24 
      Responsibility 124   .7     2   1.38     .24 
      Self control  124   .3     2   1.33     .34 
Problem behaviors (SSRS)      
      Externalizing 129 0     2     .63     .40 
      Internalizing 129 0     2     .57     .34 
      Hyperactivity 127 0     2     .72     .44 
 aAt the 2nd grade time point, some mothers were not given the depression questionnaire because it was accidentally left out of the 
packet that the data collector took to the interviews.  n = 83 mothers who received the depression questionnaire compared with n = 
128 for mothers other measures at the same time point. 
bSum score.    
cItem mean score.   
d
 Mother’s rating of her ability as a parent.  This was not assessed at 2nd grade.   
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Table 4.8 
 Descriptive Information for Study Variables for the Middle-Income Sample  
Variable n Min Max Mean SD 
Mother’s PROP taste sensitivity 102   0 100   31.56 27.96 
Child’s PROP taste sensitivity 105   0 100   38.86 29.14 
Stressful life events total 122   0     7     1.08   1.41 
     Marriage events 122   0     7       .12     .42 
          Marriage 122   0     1       .02     .13 
          Divorce 122   0     1       .02     .16 
          Separation 122   0     1       .07     .25 
          Re-marriage  122   0     1       .02     .13 
Maternal depressiona      
     8th  grade 104   1     3.30     1.44     .39 
Parenting stress totala      
     14 mo 127   1     2.96     1.95     .41 
     2nd grade 121   1     3.75     1.80     .59 
General distressb      
     14 mo 124   8 113   18.14 17.29 
     2nd grade 120   7   26   11.98   4.30 
Parenting demandsb      
     14 mo 127   5   20   12.06   3.29 
     2nd grade 121   5   22     9.58   3.50 
Parenting ability ratingb, c ,d      
     14 mo 127   1     5    2.36     .72 
Dyadic interactionb      
     14 mo 127   1     5    2.36     .72 
     2nd grade 120   6   22    8.73   3.30 
Perception of childb      
     14 mo 116   5 104   10.00 12.69 
     2nd grade 120   5   13     6.46   1.87 
Maternal regulation with infant      
     14 mo 121   1      7     4.45   1.51 
Infant regulation with mother      
     14 mo 121   2     7     5.20   1.19 
Bayley BRS: Emotion regulation      
     14 mo 155   2     5     4.03     .48 
Social skills (SSRS)      
      Cooperation 100     .20     1.9     1.29     .31 
      Assertiveness 103     .40     2.00     1 .46     .36 
      Responsibility 102   1.00     2.00     1.73     .23 
      Self control  105     .50     2.00     1.46     .30 
     Social skills total 106 67.00 130.00 101.24 12.91 
aSum score.    
bItem mean score.   
cMother’s rating of her parenting ability.  
 
dParenting ability was not assessed at 2nd or  8th grade. 
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Table 4.9 
 Descriptive Information for Study Variables for Combined Samples  
Maternal variable n Min Max Mean SD 
Mother’s PROP taste sensitivity 223 0 100 38.80 30.87 
Child’s PROP taste sensitivity 218 0 100 49.62 33.15 
Stressful life events total 214 0   10   1.59   2.00 
     Marriage events 215 0     4     .40     .86 
          Marriage 215 0     1     .11     .31 
          Divorce 215 0     1     .10     .30 
          Separation 215 0     1     .15     .36 
          Re-marriage  215 0     1     .05     .21 
Parenting stress totala      
     14 mo 296 1     3.75    1.87    .45 
     2nd grade 248 1     3.57    1.68    .48 
General distressb      
     14 mo 293 7 113 16.06 12.10 
     2nd grade 247 7   29 12.69   4.72 
Parenting demandsb      
     14 mo 294 5   25 12.01   4.01 
     2nd grade 248 5   22 10.21   3.83 
Parenting ratingb, c      
     14 mo 295 1     5   2.33     .85 
Dyadic interactionb      
     14 mo 295 7 110 11.57   6.60 
     2nd grade 247 6   27   8.97   3.53 
Perception of childb      
     14 mo 283 5 104   7.90   8.44 
     2nd grade 246 5   15   6.65   2.23 
Maternal regulation with infant      
     14 mo 265 1     7   4.43   1.30 
Infant regulation with mother      
     14 mo 265 2     7   4.79   1.22 
Bayley BRS: emotion  regulation      
     14 mo 294 2.     5   4.01     .53 
      
Note. Ability as a parent was not assessed at 2nd grade for the low-income sample and not at 8th grade for 
the middle-income sample. 
aSum score.    
bItem mean score.   
cMother’s rating of her parenting ability.  
 
 
 
time point are due to two reasons.  First, out of area families’ data were collected only on 
mothers via mail, including PROP taste sensitivity, and therefore, child sample size 
would be smaller.  Second, when custody of the child changed, the new mother or father 
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data were not included, and therefore, mother sample size would be smaller.  Mothers’ 
final time point data were included only if the mother remained the same throughout the 
study.   
For correlations and regression analyses, PROP taste sensitivity was kept as a 
continuous variable to preserve statistical power.  Alpha level was set at .05, but also 
indicates .10 to show trends.  Because this is an exploratory study, all analyses will be 
two tailed.  Table 4.10 displays the inter-correlations among the research variables for  
 
Table 4.10 
Intercorrelation for Research Variables 
Variable 1 2 3 4 5 6 7 
Maternal variables Low-income sample 
1. Depression  .55*** .18 . 27* -.01 -.02 -.23** 
2. Parenting stress total   .26*  .10 -.13 -.15 -.10 
3. Stressful life events     .10 -.01 -.11 -.07 
4. Marriage life events     -.12  .10  .00 
5. Emotional support of infant       .58***  .27** 
Child variables        
6. Infant regulation with mom        .29*** 
7. Bayley BRS: Emotion reg.        
Maternal variables Middle-income sample 
1. Depression  25* .06 -.01 -.11 -.15 -.01 
2. Parenting stress total   .13  .01 -.20 -.08  .10 
3. Stressful life events     .17 -.04 -.10 -.04 
4. Marriage life events     -.03 -.14 -.05 
5. Emotional support of infant       .62***  .05 
Child variables         
6. Infant regulation with mom        .07 
7. Bayley BRS: Emotion reg.        
Maternal variables Combined sample 
1. Depressiona        
2. Parenting stress total   .22**  .08 -.15* -.11 -.04 
3. Stressful life events     .21** -.02 -.16* -.08 
4. Marriage life events     -.06- -.07 -.05 
5. Emotional support of infant       .57***  .16* 
Child variables        
6. Infant regulation with mom        .19** 
7.Bayley BRS: Emotion reg.        
        
aDepression not computed for the combined sample because it was assessed at different time points for each sample.   
+p < .10, *p < .05, **p < .01, ***p < .001. 
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each sample. 
In both samples, mother’s high emotional support of her infant was related to the 
infant’s high ratings of regulation with their mother, and high ratings of emotion 
regulation during the Bayley testing.  Also in both samples, mothers’ depression was 
related to parenting stress.  In the low-income sample, maternal depression was also 
related to marriage events, which was a subscale of stressful life events, and included 
marriage, divorce, separation, and remarriage. Also in the low-income sample, depression 
was negatively related to child’s emotion regulation during the Bayley testing.   
Prior to conducting data analysis to address each research question, potential 
covariates were explored by examining each demographic factor in relation to all 
research variables.  Those demographic factors that are related to both PROP taste 
sensitivity and to the research variables for time points being measured were included as 
covariates in analyses addressing each research question (Taylor & Innocenti, 1993) so 
that the unique contribution of PROP taste sensitivity could be tested.  These correlations 
are displayed in Tables 4.11 through 4.13.  The following demographic variables were 
tested as potential covariates: mother’s education, gross family income, mother’s age, 
mother’s age at the birth of her first child, Hispanic ethnicity, and LDS (Mormon) 
religion.  Hispanic ethnicity was included only in the low-income sample because there 
were no Hispanic participants in the middle-income sample.   
For the low-income sample, demographics related to PROP taste sensitivity were 
maternal education, Hispanic ethnicity, and LDS religion. For the middle-income sample, 
PROP taste sensitivity was related to income and the mother’s age at the birth of her 
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Table 4.11 
Correlations Among Maternal and Child PROP Taste Sensitivity, Research and 
Demographic Variables for Low-Income Sample 
 
 
 
Measure and time point 
 
PROP taste 
sensitivity 
 
Mother’s 
education 
 
 
Income 
 
Mother’s 
age 
Age at 
birth of 1st 
child 
 
Hispanic  
yes or no 
 
LDS a 
yes or no 
Mother PROP taste sen. --- -.23* -.02  .05 -.10  .20* -.25** 
Child PROP taste sens.  .19 -.06 -.08  .00 -.15  .10 -.17+ 
Stressful life events totalb  .05 -.09 -.20+ -.05 -.03  .13 -.26* 
     Marriage eventsc  .18 -.26* -.35** -.08 -.13 -.07 -.30** 
          Marriage  .21 -.20+ -.16 -.30** -.22* -.10 -.16 
          Divorce  .14 -.21+ -.34** -.10 -.07 -.09 -.19+ 
          Separation  .18 -.25* -.40***  .11 -.01  .03 -.25* 
          Re-marriage  -.07 -.04 -.05  .10  -.09 -.06 -.27** 
Depression        
     Baseline  .14 -.13 -.01  .07 -.01 -.03  .01 
     10 mo  .11 -.05 -.09  .03  .00 -.06  .01 
     14 mo  .09 -.18+ -.07 -.13 -.24*  .02 -.06 
     18 mo  .25** -.05 -.12 -.04 -.04  .07 -.13+ 
     36 mo  .09 -.01 -.02  .03 -.05  .06 -.14+ 
     Pre-kindergarten  .11 -.08 -.08  .07  .05 -.13+ -.05 
     2nd grade -.05 -.08 -.20+  .01 -.01  .01  .11 
Parenting stress total        
     10 mo  .06 -.14 -.08  .08  .03  .08 -.08 
     14 mo  .01 -.06  .01  .06 -.07 -.05 -.07 
     18 mo  .13 -.07  .05 -.02 -.11  .11 -.13+ 
     24 mo  .04 -.10 -.11  .07  .02  .29* -.14+ 
     36 mo  .10 -.12  .09  .11  .10  .30** -.24** 
     Pre-kindergarten  .09   .02  .00  .06  .09 -.02 -.07 
     2nd grade  .09 -.10 -.06  .13  .17+  .19* -.14 
General distress        
     10 mo -.01 -.17+ -.12  .04 -.05  .01 -.01 
     14 mo  .11  .00 -.04  .04 -.07 -.08 -.03 
     18 mo  .12 -.01  .01 -.02 -.09 .01 -.02 
     24 mo  .02 -.04 -.13  .-01  .02  .04  .02 
     36 mo  .11 -.04  .03  .12  .06  .13 -.11 
     Pre-kindergarten  .04  .07  .07  .02  .00 -.03 -.10 
     2nd grade  .01 -.07 -.11  .15  .16  .12 -.11 
Parenting demands        
     10 mo  .09 -.04 -.06  .15  .09  .05 -.13+ 
     14 mo -.03  .02 -.03 .19+  .09  .09  .09 
     18 mo  .03 -.06  .09  .08 -.08  .13 -.15+ 
     24 mo -.01 -.12 -.12  ,15  .07  .15+ -.13 
     36 mo -.04 -.08  .15  .07  .02  .19* -.29*** 
     Pre-kindergarten  .04  .07  .07  .02  .00 -.03 -.10 
     2nd grade  .02  .00 -.07  .20*  .14  .18* -.16+ 
 
(table continues) 
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Measure and time point 
PROP 
taste 
sensitivity 
 
Mother’s 
education 
 
 
Income 
 
Mother’s 
age 
Age at 
birth of 1st 
child 
 
Hispanic  
yes or no 
 
LDS a 
yes or no 
Parenting rating        
     10 mo -.04  .09  .00  .07  .10 -.07 -.06 
     14 mo  .02  .11  .01  .12  .03 -.08 -.05 
     18 mo  .17+  .01 -.09  .02 -.06 -.16* -.02 
     24 mo  .09  .05 -.05   .13  .08 -.06 -.08 
     36 mo -.01 -.09 -.11  .04  .06 -.03 -.02 
Dyadic interaction        
     10 mo  .09 -.02  .02 -.18 -.045  .06  .04 
     14 mo -.04 -.09  .12 -.16 -.16+ -.03 -.06 
     18 mo  .14 -.04  .02 -.08 -.11  .12 -.11 
     24 mo  .04 -.19  .08 -.03 -.00  .23*** -.19* 
     36 mo  .08 -.14  .09 -.04  .08  .32*** -.17* 
     Pre-kindergarten  .12 -.00  .09  .03  .16  .00 -.04 
     2nd grade  .15 -.14  .01 -.02  .11  .14 -.06 
Perception of child        
     10 mo  .06 -.21* -.03  .12  .12  .22** -.12 
     14 mo -.06 -.18  .11  .05 -.02  .02 -.05 
     18 mo  .10 -.19+  .05 -.07 -.03  .16* -.19* 
     24 mo  .10 .-03 -.05 -.05  .14  .02  -.28** 
     36 mo  .15 -.15 -.00  .18+  .19+ .40*** -.22** 
     Pre-kindergarten  .17+ -.01  .03  .03  .15  .13 -.11 
     2nd grade  .14 -.12  .06  .05  .12  .15 -.15 
Mother’s emotional support of 
infant 
       
     10 mo  .17+ -.03 -.09 -.03  .05  -.27***  .21** 
     14 mo -.10  .08  .04  .04  .10  -.17*  .25** 
     18 mo -.08 -.05  .03  .09  .15  -.22**  .30*** 
     24 mo -.13  .13  .18  .08  .12    -.31***  .14 
     36 mo -.06  .09 -.03  .07  .02  -.18*  .07 
     Pre-kindergarten -.07  .15  .13  .18  .18   .05  .30*** 
     2nd grade  .06  .00  .02  .06- .04   .03 -.00 
Infant reg. with mom        
     10 mo -.01 -.08  .06  -03  .10  -.20*   .24** 
     14 mo -.01  .03  .19  .08  .11   .04  .08 
     18 mo -.15  .09  .06  .04  .13 -.25**  .30*** 
     24 mo -.28** -.04  .19+  .15  .18+ -.25**  .16+ 
     36 mo  .03  .09  .09  .03  .13 -.12  .11 
     Pre-kindergarten -.20+  .01  .16  .13  .16   .10  .10 
     2nd grade  .07  .02  -.07  .060   .04  .05  .01 
Bayley BRS: Emotion reg.        
     10 mo  .02 -.09  .12  .03 -.13 -.12  .03 
     14 mo -.03 -.01  .13  ,06  .12  .03 -.04 
     18 mo -.03 -.12 -.05 -.19* -.22** -.13  .15 
     24 mo -.08  .21*  .06*  .05 -.05 -.20*  .16 
     36 mo -.02  .32**  .34**   .17  .12 -.11  .24** 
 
(table continues) 
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Measure and time point 
PROP 
taste 
sensitivity 
 
Mother’s 
education 
 
 
Income 
 
Mother’s 
age 
Age at 
birth of 1st 
child 
 
Hispanic  
yes or no 
 
LDS a 
yes or no 
 Child behavior (CBCL)d        
      Aggression   .02 -.09 -.14  .12  .17+  .11  .02 
      Hyperactivity    .04  .04 -.17  .03  .06  .07  .06 
      Withdrawn    .02  .16+ -.04  .06  .18  .04  .17 
      Positive approach  -.13 -.09  .04 -.10 -.12 -.05 -.11 
      Mean total 39 items  .06 -.01 -.20*  .02  .10  .03  .05 
Social skills (SSRS)        
      Social skills -.05  .01  .22* -.10 -.10 -.05 -.04 
      Cooperation -.10  .00  .16 -.21* -.20* -.11  .02 
      Assertiveness  .01  .02  .16 -.07 -.08 -.11  .01 
      Responsibility -.05 -.05  .18 -.10 -.02  .04 -.04 
      Self control  -.02  .06  .22* -.02 -.04 -.02 -.08 
Problem behav. (SSRS)        
      Externalizing  .11  .05 -.01  .13  .24**  .03  .09 
      Internalizing  .05  .17+  .03  .04  .17  .04  .09 
      Hyperactivity  .05  .06 -.08  .11  .16  .02  .10 
     Standard score total  .13  .09 -.09  .10  .22*   .01  .12 
        
aLDS = Members of The Church of Jesus Christ of Latter-day Saints, commonly referred to as Mormon.  
bStressful life events were measured when child was in 2nd grade, and include all stressful life events in 
child’s lifetime to that point.   
cMarried life events is a subset of stressful life events include the following, divorce, marriage, re-marriage, 
or separation. 
dParenting Stress is in direction of high scores being high parenting stress, including dyadic interaction, 
which is in the direction of high being high problematic mother-child interaction, and parenting ability is 
high parenting inability.   
eCBC higher value is more problem behavior, except for positive approaches, which is higher score 
indicates more positive approaches to learning.  Mean total is total behavior problems.  fSocial skills is in 
the direction of higher score is higher social skills.   
gBehavior problems is higher score is higher behavior problems.   
+p < .10, *p < .05, **p < .01, ***p < .001. 
 
 
Table 4.12 
Correlations Between Maternal PROP Taste Sensitivity, Research and Demographic 
Variables for Middle-Income Sample 
 
 
 
Measure and time point 
Mom PROP 
taste 
sensitivity 
  
 
Education 
Income at 
2nd grade 
time point 
 
Mom’s  
age 
 
Age at birth 
of 1st child 
 
 
aLDS 
Mother PROP taste sens. --- -.09 -.24* -.14 -.22*  .13 
Child PROP taste sens.  .22*  .13 -.17+ -.00  .05  .05 
 
(table continues) 
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Measure and time point 
Mom PROP 
taste 
sensitivity 
  
 
Education 
Income at 
2nd grade 
time point 
 
Mom’s  
age 
 
Age at birth 
of 1st child 
 
 
aLDS 
Stressful life events total  .02  .07 -.15 -.12   .08  .11 
     Marriage life events -.03  .02  .02 -.10 -.06  .06 
          Marriage --- ---  .15 --- --- --- 
          Divorce  .08 -.02  .10  .04 -.08  .03 
          Separation  .02  .04 -.12 -.09 -.01  .06 
          Re-marriage  -.15 -.02 -.02  .04 -.08  .02 
Depressionb       
     8th Grade  .05 -.13  .01 -.03 -.04  .10 
Parenting stress total       
     14 mo -.02 -.08 -.35*** -.19  .00  .19 
     2nd grade -.07 -.03  .09 -.29**  .04  .14 
General distress       
     14 mo -.02 -.04 -.15  .08  .13 -.28* 
     2nd grade -.12  .03 -.09 -.15  .11  .12 
Parenting demands       
     14 mo -.05  .05 -.08 -.20+  .05  .05 
     2nd grade -.07 -.00  .14 -.13 .11  .05 
Parenting rating        
     14 mo .03 -.20+ -.11 -.10 -.00  .00 
Dyadic interaction       
     14 mo -.17 -.11 -.21+ -.09 -.04  .08 
     2nd grade -.01 -.14  .03 -.39** -.11  .12 
Perception of child       
     14 mo -.08 -.08 -.21+ -.19 -.06  .07 
      2nd grade  .07  .08  .14 -.20* -.01  .16 
Maternal emotional support       
     14 mo -.14  .17  .05  .09  .13 -.06 
Infant regulation with 
mother 
      
     14 mo -.05  .16  .09 -.04  .00 -.04 
Bayley BRS: emo reg       
     14 mo -.12 -.04 -.12 -.15 -.04 -.00 
Social skills (SSRS)b       
      Social skills -.15 -.06  .02  .21* -.07 -.03 
      Cooperation -.21* -.05 -.03  .06 -.12 -.03 
      Assertiveness -.01 -.15  .08  .08 -.12  .09 
      Responsibility -.14 -.02  .18  .22* -.07 -.11 
      Self control  -.14 -.01 -.01  .30** . 12 -.10 
SSRS problem behaviors       
      Externalizing  .10  .12  .05 -.38**  .00  .07 
      Internalizing -.01  .08 -.13 -.19+  .15  .00 
      Total behavior problem  .05  .11 -.04 -.31**   .08  .05 
       
Note.  Parenting Stress is in direction of high scores are high parenting stress.  CBC higher value is more problem 
behavior, except for positive approaches, which is higher score indicates more positive approaches to learning.  Mean 
total is total behavior problems.  Social skills is in the direction of higher score is higher social skills.  Behavior 
problems is higher score is higher behavior problems.  Stressful life events were measured when child was in 2nd grade, 
and include all stressful life events in child’s lifetime to that point.  Married life events include the following events 
during the child’s lifetime, divorce, marriage, re-marriage, or separation.     
aLDS = Members of The Church of Jesus Christ of Latter-day Saints, commonly referred to as Mormon.   
b
 Assessed at 8th grade time point.   +p < .10, *p < .05, **p < .01, ***p < .001.   
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Table 4.13 
Correlations between PROP Taste Sensitivity, Research and Demographic Variables for 
the Combined Samples 
 
Mother  
research variables 
Mom PROP 
taste 
sensitivity 
 
 
Education 
 
 
Income  
 
Mom’s  
age 
Age at  
birth of 1st 
child 
 
 
LDSa 
Maternal PROP Taste Sen. --- -.20** -.19** -.12 -.22*** -.17* 
Child PROP Taste Sens.  .27*** -.06 -.18** -.13+ -.18* -.17* 
Stressful Life Events Total  .11 -.06 -.25*** -.18* -.12 -.23*** 
     Marriage Life Events  .18* -.19 -.32*** -.25*** -.22** -.29*** 
          Marriage  .21** -.17* -.16* -.35*** -.25*** -.21** 
          Divorce  .17* -.17* -.27*** -.20** -.17* -.21** 
          Separation  .16* -.15* -.35*** -.11 -.01 -.21** 
          Re-marriage  -.05 -.05 -.09 -.04 -.13+ -.25*** 
Emotion Support of Child       
     14 mo -.13  .17  .05  .09  .13  -.06 
Parenting Stress Total       
     14 mo -.02 -.05 -.09  .02  .01 -.01 
     2nd Grade  .07 -.10 -.05 -.11  .04 -.11+ 
General Distress       
     14 mo -,00  .00 -.06  .11  .12 -.05 
     2nd Grade -.00 -.06 -.14* -.05  .0 -.03 
Parenting Demands       
     14 mo -.03  .02 -.05  .05  .02 -.07 
     2nd Grade  .00 -.03 -.03 -.02  .05 -.14* 
Parenting Rating       
     14 mo  .01  .02 -.02  .05  .03 -.04 
Dyadic Interaction       
     14 mo -.13+ -.07 -.05 -.01  .01  .05 
     2nd Grade  .10 -.15*  .00 -.20** -.02 -.02 
Perception of Child       
     14 mo -.09 -.04 -.06  .00  .04   .05 
     2nd Grade  .14* -.07  .07 -.09  .02 -.10 
Emotional Support of Child       
     14 mo -.10  .08  .04  .04  .10  -.16* 
Infant Regulation with 
Mother 
      
     14 mo -.12  -.10  .19**  .12  .13  .11 
Bayley BRS: Emotion Reg       
     14 mo -.07 -.01 -.01  .03  .08 -.02 
       
Note. Samples not combined for depression because data were collected at 2nd grade for low-income sample and 8th 
grade for middle-income sample. Mother’s PROP taste sensitivity is used for mother variables and Child PROP tastes 
sensitivity used for child variables (Infant regulation with mother and Bayley BRS emotion regulation). Parenting 
Stress is in direction of high scores are high parenting stress.  CBC higher value is more problem behavior, except for 
positive approaches, which is higher score indicates more positive approaches to learning.  Mean total is total behavior 
problems.  Social skills is in the direction of higher score is higher social skills.  Behavior problems is higher score is 
higher behavior problems.  Stressful life events were measured when child was in 2nd grade, and include all stressful 
life events in child’s lifetime to that point.  Married life events include the following events during the child’s lifetime, 
divorce, marriage, re-marriage, or separation.  
 
aLDS = Members of The Church of Jesus Christ of Latter-day Saints, commonly referred to as Mormon.    
+p < .10, *p < .05, **p < .01, ***p < .001.    
  
 
 
70
 
 
first child.  For the combined samples, PROP taste sensitivity related to education, 
income, mother’s age at the birth of her first child, and LDS religion.   Demographics that 
were related to both PROP taste sensitivity and to each research variable varied for each 
research question and for each sample, and therefore, will be addressed individually for 
each research question.   
 
Higher Maternal PROP Taste Sensitivity and 
Higher Vulnerability to Stressful Environments 
 
To address the first general research question, if mother’s higher PROP taste 
sensitivity is related to greater vulnerability to stressful environments, four research 
questions were tested.  The first question was, “Do mothers with higher PROP taste 
sensitivity report a higher number of stressful life events, more parenting stress, or more 
depression, or show less emotional support when interacting with their children?”   
First, covariates were identified for the low-income sample by examining Table 
4.11 for each variable.  For stressful life events the only potential covariate that was 
correlated with both PROP taste sensitivity and stressful life events was LDS religion.  
For depression, there were no identified covariates.  Parenting stress at some, but not all 
time points, was related to LDS religion and Hispanic ethnicity as was PROP taste 
sensitivity.  Mothers’ emotional support of child was also related to LDS religion and 
Hispanic ethnicity as was PROP taste sensitivity.  Therefore, these two variables were 
controlled for statistically in partial correlations so that the unique contribution of PROP 
taste sensitivity could be tested.   Table 4.15 displays these correlations.   
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Relevant covariates for the middle-income sample were identified by examining 
Table 4.12.  Income was related to both PROP taste sensitivity and to parenting stress at 
14 months, so it was controlled for statistically in partial correlations so that the unique 
contribution of PROP taste sensitivity could be tested for the middle-income sample.  
Relevant covariates for the combined sample were identified as LDS religion and income 
(see Table 4.13).  Table 4.14 shows that PROP taste sensitivity was not related to 
stressful life events, marriage events, parenting stress, depression, or maternal support of 
the child for either the low-income or the middle-income sample.  When controlling for 
LDS religion and income for the combined sample, there were no statistically significant 
correlations, indicating that LDS religion and income accounted for most of the 
difference between the samples in zero order correlations.  For the combined sample two 
partial correlations are presented.  One controlled for income and LDS religion and the 
other controlled for LDS religion only.   
 Compared with parenting stress and emotional support, stressful life events 
(including marriage events) appear to be related more to income and LDS  
religion than to PROP taste sensitivity.  For marriage events, only 22% of the combined 
sample experienced any marriage events, so this correlation is a reflection of only a small 
portion of the sample.   
Table 4.15 was created to display the correlations between PROP taste sensitivity 
and each specific stressful life event, including summary scores of negative life events 
and negative financial events in addition to marriage events and total stressful life events. 
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Table 4.14 
Correlations Between PROP Taste Sensitivity and Stressful Life Events, Parenting Stress, 
Depression, and Emotional Support 
 
 
 
Variable 
Low-income Middle-income Combined samples 
Zero- 
order 
 
Partiala 
Zero- 
order 
 
Partialb 
Zero- 
order 
 
Partialc 
 
Partiald 
Stressful life events  .05 .01  .02  .02  .11  .07  .04 
     Marriage life events  .18 .15 -.03 -.02  .18*  .15*  .04 
Parenting stress 14 months         
     General distress  .11  .12 -.02 -.02 -.00 -.01 -.01 
     Parenting demands -.03 -.05 -.05 -.05 -.03  .04 -.05 
     Rating of parenting  .02  .02  .03  .03  .01  .01 -.00 
     Dyadic interaction -.04 -.05 -.15 -.08 -.13+ -.13+ -.13+ 
     Perception of child -.06 -.08 -.08 -.08 -.09 -.09 -.08 
Depressione  .09  .08  -.03  .06 --- --- --- 
Emotional support        
     Mother reg. w/infant -.06  .00 -.14 -.14 -.10 -.07  -.07 
        
Note. Depression was not used in the combined sample because it was assessed at different time points. 
aHispanic Ethnicity  and LDS religion were controlled for in the low-income sample.  
bIncome was controlled for in the middle-income sample.   
cLDS religion was controlled for without controlling for Income so that comparisons can be made with and 
without it.  
dLDS religion and Income were controlled for in the combined sample.  Hispanic ethnicity was not 
controlled for in the combined sample because there were no mothers with Hispanic ethnicity in the 
middle-income sample.   
eMaternal depression was tested at 14 months for the low-income sample and at the child’s 8th grade year 
for the middle-income sample.   
+p < .10, *p < .05, **p < .01, ***p < .001.    
 
 
 
 Although most correlations were not statistically significant, the trend is towards 
mothers with higher PROP taste sensitivity in the low-income sample reporting more 
negative events, such as divorce, separation, new job (perhaps due to frequent job 
changes), fewer promotions, legal problems, and death in the family than mothers lower 
in PROP taste sensitivity.  Mothers with higher PROP taste sensitivity from the middle-
income sample had weaker correlations for these events. 
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Table 4.15 
Stressful Life Events and Mothers’ PROP Taste Sensitivity  
 
 
 
Variable 
Low-income Middle-income Combined Samples 
Zero- 
order 
 
Partiala 
Zero- 
order 
 
Partialb 
Zero- 
order 
 
Partialc 
 
Partiald 
        
  Divorce    .14  .11    .08   .08    .17*  .14+  .06 
  Marriage reconciliation   -.07 -.17   -.15 -.15   -.05 -.08 -.10 
  Marriage    .21+  .20+     na   na    .21**  .19*  .14 
  Separation     18  .14    .02  .02    .16*  .13+  .09 
  Pregnancy    .16  .20   -.02 -.06    .08  .09  .05 
  Relative moved in    .01  .05    .01  .01    .03  .02  .02 
  Income increased   -.09 -.04    .08  .09    .02  .04  .08 
  Went deep in dept    .08  .05    .03 -.05    .10  .07  .04 
  Moved   -.19+ -.16   -.02 -.06   -.05 -.07 -.06 
  Promotion   -.12 -.08    .06  .06   -.03 -.02  .02 
  Income decreased    .02  .02    .17+  .18+    .13+  .11  .09 
  Alcohol or drug problems    .01 -.08     na   na    .05  .00 -.01 
  Death of close friend   -.03 -.08    .01 -.05    .01  .01 -.03 
  New job    .17  .18   -.02 -.02    .10  .09  .08 
  New school    .02  .02    .00  .01    .01  .01  .04 
  Trouble at work    .04  .03   -.15 -.15   -.06 -.07 -.07 
  Trouble with teacher    .09  .09    .01  .01    .05  .05  .03 
  Legal problems    .12  .09   -.02 -.02    .09  .06  .04 
  Death in family    .26*  .27*   -.01  .08    .11  .14+  .10 
Total marriage life eventse    .18  .13   -.03 -.02    .18*  .15*  .04 
Total negative incomef    .11  .06    .05 -.01    .11+  .08  .02 
Total negative life eventsg    .18  .13    .04 -.02    .17*  .15+  .08 
Total stressful life eventsh    .06  .02    .02 -.00    .11  .09  .04 
       
aHispanic Ethnicity  and LDS religion were controlled for in the low-income sample.  
bIncome was controlled for in the middle-income sample.   
cLDS religion was controlled for without controlling for Income so that comparisons can be made with and 
without it.  
dLDS religion and Income were controlled for in the combined sample.  Hispanic ethnicity was not 
controlled for in the combined sample because there were no mothers with Hispanic ethnicity in the 
middle-income sample.   
eMarriage life events = Divorce, Marriage reconciliation, Marriage, and Separation;  
fNegative income events = Income increased (reverse coded), Got a job promotion (reverse scored), Went 
deep in debt, Income decreased;  
gNegative life events = Divorce, Separation, Went deep in debt, Income decreased, Alcohol or drug 
problems, Death of close friend, death in the family, legal problems, trouble at work, and trouble with 
teacher.   
hTotal stressful life events = number of events that occurred during the child’s life up to 2nd grade. 
+p < .10, *p < .05, **p < .01, ***p < .001.    
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The second specific research question for exploring whether PROP taste 
sensitivity was related to higher vulnerability to the environment was, ”Do mothers report 
more parenting stress as the number of stressful life events increases, and is this relation 
stronger for mothers with higher PROP taste sensitivity?”  To answer this question, the 
following steps were followed.  First, the identified relevant covariates, LDS religion for 
the low-income sample and income for the middle-income sample were entered in the 
first block of a multiple regression analysis.  The unique variance taken up by these 
potential covariates would allow the unique contribution of PROP taste sensitivity to be 
tested.  PROP taste sensitivity was entered in the second block.  The primary predictor, 
stressful life events, was entered in the next block.  The interaction of PROP taste 
sensitivity and the primary predictor was entered into the final block.  The interaction 
term was created by standardizing PROP taste sensitivity and the predictor, stressful life 
events, to create centered variables.  Next, the standardized variables, PROP taste 
sensitivity and stressful life events were multiplied, creating an interaction term (Cohen 
& Cohen, 1983; Jaccard & Turrisi, 2003).  This same statistical procedure was followed 
for all analyses that tested moderation or interaction.   
Parenting stress was entered as the dependent, or outcome variable.  Tables 4.16 
through 4.21 display the outcomes for parenting stress total and for each parenting 
subscale.   
For the low-income sample, and combined samples, the number of stressful life 
events was related to higher total parenting stress and to the subscale of parenting 
demands.  For the middle-income sample, income was negatively related to the  
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Table 4.16 
Parenting Stress Totala Predicted by the Interaction of PROP Taste Sensitivity and 
Stressful Life Events 
                     
Variable B β R2 ∆R2 
Low-income Sample     
   Step 1. LDS religion  -.13 -.10 .01  
   Step 2. PROP taste sensitivity  .00 -.02 .01 .00 
   Step 3. Stressful life events  .16  .32** .09 .08 
   Step 4. PROP x stressful life events -.04 -.08 .10 .01 
Middle-income sample     
   Step 1. Income  -.06 -.18  08  
   Step 2. PROP taste sensitivity -.00 -.17 .08 .00 
   Step 3. Stressful life events  .02  .06 .11 .03 
   Step 4. PROP x stressful life events -.19 -.29+ .15 .03 
Combined samples      
   Step 1. LDS religion   .05   .04   
               Income -.02 -.01 .00  
   Step 2. PROP taste sensitivity  .00  -.03 .00 .00 
   Step 3. Stressful life events  .08  .17* .03 .03 
   Step 4. PROP x stressful life events -.11 -.16+ .06 .03 
     
aParenting stress total at 14  months.    
+p < .10, *p < .05, **p < .01, ***p < .001.    
 
 
 
Table 4.17 
 
PSI Subscale: General Distressa Predicted by the Interaction of PROP Taste Sensitivity 
and Stressful Life Events  
 
Variable B β R2 ∆R2 
Low-income sample     
   Step 1. LDS religion    .90  .06 .00  
   Step 2. PROP taste sensitivity   .03  .14 .01 .01 
   Step 3. Stressful life events   .64  .26* .07 .06 
   Step 4. PROP x stressful life events  -.74 -.13 .09 .02 
Middle-income sample     
   Step 1. Income   .12  .01 .00  
   Step 2. PROP taste sensitivity  -.06 -.09 .00 .00 
   Step 3. Stressful life events -2.13 -.17 .01 .01 
   Step 4. PROP x stressful life events -2.06 -.11 .02 .01 
Combined samples      
   Step 1. LDS religion  -6.79 -.16   
               Income    .27  .04 .03  
   Step 2. PROP taste sensitivity   -.02 -.04 .03 .00 
   Step 3. Stressful life events   -.14 -.02 .03 .00 
   Step 4. PROP x stressful life events   -.15 -.01 .03 .00 
     
aGeneral Distress subscale at 14  months.    
+p < .10, *p < .05, **p < .01, ***p < .001.   
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Table 4.18 
 
PSI Subscale: Parenting Demandsa Predicted by the Interaction of PROP Taste 
Sensitivity and Stressful Life Events  
 
Variable B β R2 ∆R2 
Low-income sample     
   Step 1. LDS religion  -.29 -.02 .00  
   Step 2. PROP taste sensitivity -.01 -.06 .00 .00 
   Step 3. Stressful life events  .49  .22** .06 .06 
   Step 4. PROP x stressful life events -.48 -.10 .07 .01 
Middle-income sample     
   Step 1. Income -.57 -.04 .00  
   Step 2. PROP taste sensitivity -.01 -.05 .01 .01 
   Step 3. Stressful life events  .52  .25* .07 .06 
   Step 4. PROP x stressful life events -.50 -.11 .08 .01 
Combined samples      
   Step 1. LDS religion  -.33 -.02   
               Income  .04  .02 .00  
   Step 2. PROP taste sensitivity -.01 -.06 .00 .00 
   Step 3. Stressful life events  .47  .23** .06 .06 
   Step 4. PROP x stressful life events -.53 -.11 .07 .01 
     
aParenting demands subscale at 14  months.  
+p < .10, *p < .05, **p < .01, ***p < .001 
 
      
       
Table 4.19 
PSI Subscale: Parent Rating of Abilitya Predicted by the Interaction of PROP Taste 
Sensitivity and Stressful Life Events 
 
Variable B β R2 ∆R2 
Low-income sample     
   Step 1. LDS religion   .13  .05 .00  
   Step 2. PROP taste sensitivity  .00  .05 .00 .00 
   Step 3. Stressful life events  .03  .06 .00 .00 
   Step 4. PROP x stressful life events -.16 -.16 .03 .03 
Middle-income sample     
   Step 1. Income  -.14 -.29* .01  
   Step 2. PROP taste sensitivity -.00 -.14 .01 .00 
   Step 3. Stressful life events -.15 -.27+ .13 .12 
   Step 4. PROP x stressful life events -.23 -.23 .16 .03 
Combined samples      
   Step 1. LDS religion   .06  .02   
               Income -.06 -.12 .02  
   Step 2. PROP taste sensitivity  .00  .02 .02 .00 
   Step 3. Stressful life events -.01 -.02 .02 .00 
   Step 4. PROP x stressful life events -.12 -.13 .03 .01 
     
aA single item that parent rated their ability as a parent at 14  months.     
+p < .10, *p < .05, **p < .01, ***p < .001. 
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Table 4.20 
 
PSI Subscale: Dyadic Interactiona Predicted by the Interaction of PROP Taste Sensitivity 
and Stressful Life Events  
 
Variable B β R2 ∆R2 
Low-income sample     
   Step 1. LDS religion  -.67  .07 .00  
   Step 2. PROP taste sensitivity -.01 -.07 .01 .01 
   Step 3. Stressful life events  .06  .04 .01 .00 
   Step 4. PROP x stressful life events -.27 -.08 .02 .01 
Middle-income sample     
   Step 1. Income -.35 -.15 .03  
   Step 2. PROP taste sensitivity -.04 -.28* .06 .03 
   Step 3. Stressful life events  .13  .05 .10 .04 
   Step 4. PROP x stressful life events -1.11 -.24 .12 .02 
Combined samples      
   Step 1. LDS religion   .50  .04   
               Income .13  .07 .01  
   Step 2. PROP taste sensitivity -.04 -.13 .03 .02 
   Step 3. Stressful life events  .04  .02 .03 .00 
   Step 4. PROP x stressful life events -.51 -.13 .04 .01 
     
aDyadic interaction between mother and child at 14  months.   High score is low quality interactions.  +p < .10, 
*p < .05, **p < .01, ***p < .001.   
 
 
 
Table 4.21 
 
PSI Subscale: Perception of Childa Predicted by the Interaction of PROP Taste 
Sensitivity and Stressful Life Events 
 
Variable B β R2 ∆R2 
Low-income sample     
   Step 1. LDS religion  -1.00 -.15 .02  
   Step 2. PROP taste sensitivity -.01 -.07 .02 .00 
   Step 3. Stressful life events  .02  .02 .02 .00 
   Step 4. PROP x stressful life events  .01  .00 .02 .00 
Middle-income sample     
   Step 1. Income -1.46 -.16 .02  
   Step 2. PROP taste sensitivity   -.05 -.10 .03 .01 
   Step 3. Stressful life events    .84  .08 .04 .01 
   Step 4. PROP x stressful life events    .14  .01 .04 .00 
Combined samples      
   Step 1. LDS religion   .63  .02   
               Income -.09 -.03 .00  
   Step 2. PROP taste sensitivity -.03 -.09 .01 .01 
   Step 3. Stressful life events -.08 -.02 .01 .00 
   Step 4. PROP x Stressful life events -,18 -.02 .01 .00 
     
aMother’s perception of her child at 14  months.   High score is low quality perception.     
+p < .10, *p < .05, **p < .01, ***p < .001. 
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mother’s rating of her ability as a parent.  In addition, for the middle-income sample, the 
number of stressful life events was related to parenting demands, and lower PROP taste 
sensitivity was related to higher poor dyadic interaction between mother and child.  The 
interactions with PROP taste sensitivity were not statistically significant in either sample, 
suggesting that PROP taste sensitivity was not interacting with stressful life events to 
increase parenting stress. 
            A subscale of stressful life events, called “marriage events,” was tested next.  
Marriage events included number of marriage events that occurred in the child’s life 
during the study, including marriage, divorce, separation, and re-marriage.  For the low-
income sample, the identified covariates for this analysis were LDS religion and maternal 
education.  For the middle-income sample, income was the only identified covariate.  The 
same steps were followed as described for stressful life events.  The outcomes are 
displayed in Tables 4.22 through 4.27.  There were no main effects for the low-income  
The low- Through  th through sample.  For the middle- income sample, income was negatively 
related to total parenting stress and two of  its subscales, ability as a parent and dyadic 
interaction.  For the combined sample, LDS religion was negatively related to general 
distress, and low PROP taste sensitivity was related to higher problems in the mother-
child dyadic interaction.   
These interactions were statistically significant for the middle-income sample for 
total parenting stress, parenting demands, mothers’ rating of their parenting ability, and 
mother-child dyadic interaction.   However, the direction of the interaction was 
unexpected (see Figures 4.3 through 4.6).  Mothers who were less sensitive to the taste 
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Table 4.22 
Total Parenting Stressa Predicted by the Interaction of PROP Taste Sensitivity and 
Marriage Events  
 
Variable B β R2 ∆R2 
Low-income sample     
   Step 1. LDS religion  -.10 -.07   
               Education -.02 -.08 .01  
   Step 2. PROP taste sensitivity   .00 -.04 .01 .00 
   Step 3. Marriage events  .01  .01 .01 .00 
   Step 4. PROP x marriage events -.01 -.02 .01 .00 
Middle-income sample     
   Step 1. Income -.08 -.25* .05  
   Step 2. PROP taste sensitivity -.01 -.32* .05 .00 
   Step 3. Marriage events -.06 -.06 .05 .00 
   Step 4. PROP x marriage events -.43 -.48*** .20 .15 
Combined income samples      
   Step 1. LDS religion  -.02 -.01   
               Education -.03 -.13   
               Income  .00  .00 .01  
   Step 2. PROP taste sensitivity -.00 -.07 .01 .00 
   Step 3. Marriage events -.01 -.02 .02 .01 
   Step 4. PROP x marriage events -.04 -.08 .03 .01 
     
aMother’s total rating of parenting stress at 14  months.   High score is high stress.   
+p < .10, *p < .05, **p < .01, ***p < .001. 
 
 
 
 
Figure 4.3.  The interaction of marriage events and PROP taste sensitivity with parenting 
stress as the outcome. 
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Table 4.23 
PSI Subscale:  General Distressa Predicted by the Interaction of PROP Taste Sensitivity 
and Marriage Events  
 
Variable B β R2 ∆R2 
Low-income sample     
   Step 1. LDS religion  -.25 -.02   
               Education  .19  .07 .00  
   Step 2. PROP taste sensitivity  .02  .10 .01 .01 
   Step 3. Marriage events  .02 .01 .01 .00 
   Step 4. PROP x marriage events  .12 .03 .01 .00 
Middle-income sample     
   Step 1. Income -.28 -.02 .00  
   Step 2. PROP taste sensitivity -.04 -.07 .00 .00 
   Step 3. Marriage events -2.00 -.05 .00 .00 
   Step 4. PROP x marriage events -2.83 -.09 .01 .01 
Combined income samples      
   Step 1. LDS religion  -8.93 -.20*   
               Education    -.02 -.00   
               Income     .27  .04 .03  
   Step 2. PROP taste sensitivity    -.01 -.03 .04 .01 
   Step 3. Marriage events -1.21 -.08 .04 .00 
   Step 4. PROP x marriage events   -.30 -.02 .04 .00 
     
aGeneral Distress 14  months.   High score is high distress.  
  +p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
 
of PROP followed a predictable pattern.  With higher numbers of marriage events, 
parenting stress was higher, and with low numbers of marriage events, parenting stress 
was reported to be lower.  For mothers with higher PROP taste sensitivity, however, the 
pattern was the opposite.  With higher numbers of marriage events, parenting stress was 
reported to be lower, and with lower numbers of marriage events, parenting stress was 
higher.   
This is likely due to the small number of mothers in the middle-income sample 
who experienced marriage events, relative to mothers who did not.  Of the 104 middle-
income mothers who reported marriage events, only 8 (8%) reported experiencing at least 
one of the 4 marriage events.   
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Table 4.24 
 
PSI Subscale:  Parenting Demandsa Predicted by the Interaction of PROP Taste 
Sensitivity and Marriage Events  
 
Variable B β R2 ∆R2 
Low-income sample     
   Step 1. LDS religion  -.78 -.06   
               Education -.12 -.06 .00  
   Step 2. PROP taste sensitivity -.01 -.08 .01 .01 
   Step 3. Marriage events -.15 -.04 .01 .00 
   Step 4. PROP x marriage events -.24 -.07 .02 .01 
Middle-income sample     
   Step 1. Income -.16 -.06 .00  
   Step 2. PROP taste sensitivity -.03 -.23 .01 .01 
   Step 3. Marriage events -1.09 -.12 .01 .00 
   Step 4. PROP x marriage events -2.23 -.31* .08 .07 
Combined income samples      
   Step 1. LDS religion  -.59 -.04   
               Education -.01 -.08   
               Income -.14 -.07 .00  
   Step 2. PROP taste sensitivity  .03  .01 .01 .01 
   Step 3. Marriage events -.18 -.04 .01 .00 
   Step 4. PROP x marriage events -.35 -.08 .02 .01 
     
aParenting demands 14  months.   High score is high demands.   
+p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
 
 
 
 
 
 
 
 
Figure 4.4.  The interaction of marriage events and PROP taste sensitivity with parenting 
demands subscale as the outcome. 
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Table 4.25 
PSI Subscale: Rating of Ability as a Parenta Predicted by the Interaction of PROP Taste 
Sensitivity and Marriage Events  
 
Variable B β R2 ∆R2 
Low-income sample     
   Step 1. LDS religion  -.14 -.05   
               Education  .00  .01 .00  
   Step 2. PROP taste sensitivity  .00  .15 .01 .01 
   Step 3. Marriage events -.08 -.09 .02 .01 
   Step 4. PROP x marriage events -.12 -.16 .04 .02 
Middle-income sample     
   Step 1. Income  -.18 -.36** .11  
   Step 2. PROP taste sensitivity -.01 -.18 .11 .00 
   Step 3. Stressful life events -.32 -.18 .13 .02 
   Step 4. PROP x marriage events -.44 -.32* .20 .07 
Combined income samples      
   Step 1. LDS religion  -.25 -.09   
               Education -.03 -.08   
               Income -.05 -.11 .01  
   Step 2. PROP taste sensitivity  .00  .05 .02 .01 
   Step 3. Stressful life events -.17 -.17+ .04 .02 
   Step 4. PROP x marriage events -.11 -.12 .06 .02 
     
aParent rating of ability as a parent at 14  months.   High score is high inability. 
 +p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
 
 
 
 
 
 
Figure 4.5.  The interaction of marriage events and PROP taste sensitivity with parent 
rating her ability as a parent as the outcome.  High rating is in the direction of high rating 
of inability as a parent. 
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Table 4.26 
PSI Subscale:  Dyadic Interactiona Predicted by the Interaction of PROP Taste 
Sensitivity and Marriage Events  
 
Variable B β R2 ∆R2 
Low-income sample     
   Step 1. LDS religion  -.70 -.07   
               Education  -.23 -.14 .01  
   Step 2. PROP taste sensitivity -.01 -.12 .03 .02 
   Step 3. Marriage events -.05 -.02 .03 .00 
   Step 4. PROP x marriage events -.15 -.05 .03 .00 
Middle-income Sample     
   Step 1. Income    -.50 -.22* .03  
   Step 2. PROP taste sensitivity   -.06 -.47*** .06 .03 
   Step 3. Marriage events    .36  .04 .08 .02 
   Step 4. PROP x marriage events -3.25 -.50*** .24 .16 
Combined income samples      
   Step 1. LDS religion   .06  .01   
               Education -.27 -.17+   
               Income  .12 -.06 .03  
   Step 2. PROP taste sensitivity -.02 -.18* .06 .03 
   Step 3. Marriage events -.26 -.06 .06 .00 
   Step 4. PROP x marriage events -.34 -.09 .07 .01 
     
aDyadic interaction between parent and child at 14  months.   High score is more problematic mother-child 
dyadic interaction.   
+p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
 
 
 
 
 
Figure 4.6.  Middle-income marriage events and PROP taste sensitivity as the interaction 
with parenting stress subscale, dyadic interaction, as the outcome.   
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Table 4.27 
PSI Subscale:  Parent Perception of Childa Predicted by the Interaction of PROP Taste 
Sensitivity and Marriage Events  
 
Variable B β R2 ∆R2 
Low-income sample     
   Step 1. LDS religion  -1.26 -.17   
               Education  -.26 -.21+ .07  
   Step 2. PROP taste sensitivity  -.01 -.10 .08 .01 
   Step 3. Marriage events   .03  .01 .08 .00 
   Step 4. PROP x marriage events  -.00 -.00 .08 .00 
Middle-income Sample     
   Step 1. Income -1.46 -.16 .02  
   Step 2. PROP taste sensitivity  -.07 -.15 .03 .01 
   Step 3. Marriage events -.95 -.03 .03 .00 
   Step 4. PROP x marriage events -1.98 -.08 .04 .01 
Combined income samples      
   Step 1. LDS Religion  -.29 -.01   
               Education -.56 -.13   
               Income -.07 -.01 .01  
   Step 2. PROP taste sensitivity -.04 -.12 .02 .01 
   Step 3. Marriage events -.57 -.05 .03 .01 
   Step 4. PROP x marriage events  .23  .02 .03 .00 
     
aParent’s perception of their child at 14  months.   High score is low perception of child.   
+p < .10, *p < .05, **p < .01, ***p < .001. 
 
 
 
           The third specific research question for exploring whether PROP taste sensitivity 
was related to sensitivity to environments was, “Do mothers report more symptoms of 
depression as stressful life events or parenting stress increases, and are these relations 
stronger for mothers with higher PROP taste sensitivity?”  To answer this question the 
same procedures were followed as for the previous questions.  First the predictor, 
stressful life events, was tested.  Identified covariates were LDS religion for the low-
income sample and income for the middle-income sample. For the low-income sample at 
14 months, there was a statistically significant main effect of both higher PROP taste 
sensitivity and higher stressful life events relating to higher depression scores.  Table 
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4.28 displays these results.  There was also a statistically significant interaction.  Figure 
4.7 displays this interaction.  Lower PROP taste sensitivity was related to lower 
depression scores when number of stressful life events was lower and to 
highersensisensitivitysensitivity was related to lower depression scores when number of 
stressful life events was lower and to higher depression when the number of stressful 
events was higher.  Mothers with higher PROP taste sensitivity reported more symptoms 
of depression regardless of whether stressful events were high or low.   There were no 
statistically significant effects for the low-income sample at second grade, although 
trends were in the hypothesized direction.  For the middle-income sample, income 
accounted for most of the unique variance in the regression analysis so that the rest of the 
variables did not reach statistical significance. 
depression when the number of stressful events was higher.  Mothers with higher PROP 
taste sensitivity reported more symptoms of depression regardless of whether stressful 
events were high or low.   There were no statistically significant effects for the low-
income sample at second grade, although trends were in the hypothesized direction.  For 
the middle-income sample, income accounted for most of the unique variance in the 
regression analysis so that the rest of the variables did not reach statistical significance. 
Next the predictor, marriage events, was used for the interaction with PROP taste 
sensitivity for predicting maternal depression.  Maternal education and LDS religion were 
identified as the potential covariates for the low-income sample, and there were no 
identified covariates for the middle-income sample.  The outcomes are displayed in Table 
4.29. Marriage events was related to depression for mothers in the low-income sample.  
There were no statistically significant interactions for either sample. 
  
 
 
86
 
Next the predictor, parenting stress, was used for the interaction with PROP taste 
sensitivity for predicting maternal depression.  There were no potential covariates in this 
model for either sample.  The outcomes are displayed in Table 4.30 for the low-income 
sample and Table 4.31 for the middle-income sample.  Parenting stress, both the total and 
subscales, was related to depression in both samples. 
 
 
 
Table 4.28 
Mother’s Depressive Symptomsa  Predicted by the Interaction of PROP Taste Sensitivity 
and Stressful Life Events  
 
Variable B β R2 ∆R2 
Low-income sample depression at 14 months     
   Step 1. LDS religion   .28  .18 .01  
   Step 2. PROP taste sensitivity   .00  .24* .04 .03 
   Step 3. Stressful life events   .05  .22* .08 .04 
   Step 4. PROP x stressful life events -.13 -.24* .13 .05 
Low-income sample depression at 2nd gradeb     
   Step 1. LDS religion  4.71  .27+ .04  
   Step 2. PROP taste sensitivity    .01  .08 .05 .01 
   Step 3. Stressful life events    .26  .09 .05 .00 
   Step 4. PROP x stressful life events -1.50 -.21 .09 .04 
Middle-income mom’s depression at ch 8th gr     
   Step 1. Income   -.06 -.19+ .03  
   Step 2. PROP taste sensitivity    .00   .06 .03 .00 
   Step 3. Stressful life events    .03   .08 .04 .01 
   Step 4. PROP x stressful life events    .03   .06 .04 .00 
     
aMothers’ depressive symptoms at infant 14  months and at 2nd grade for the low-income sample and at 8th grade for the 
middle-income sample.  Combined sample is not computed because of differences in time points.    
bAt the 2nd grade time point, some mothers were not given the depression questionnaire because it was accidentally left 
out of the packet that the data collector took to the interviews.  n= 83 mothers who received the depression 
questionnaire compared with n = 128 for mothers who received the parenting stress questionnaire at the same time 
point. 
+p < .10, *p < .05, **p < .01, ***p < .001.   
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Figure 4.7.  Interaction of PROP taste sensitivity and stressful life events predicting 
maternal depression for the low-income sample.   
 
Table 4.29 
Mother’s Depressive Symptomsa  Predicted by the Interaction of PROP Taste Sensitivity 
and Marriage Events  
 
Variable B β R2 ∆R2 
Low-income sample depression at 14 months     
   Step 1. LDS religion  .35  .21   
               Education -.02 -.08 .03  
   Step 2. PROP taste sensitivity  .00  .15 .05 .02 
   Step 3. Marriage events .14  .27* .12 .07 
   Step 4. PROP x marriage events .03  .06 .13 .01 
Low-income sample depression at 2nd grade     
   Step 1. LDS religion 4.11  .22 .04  
   Step 2. PROP taste sensitivity   .02  .09 .05 .01 
   Step 3. Marriage events   .00  .00 .05 .00 
   Step 4. PROP x marriage events  -.35 -.08 .05 .00 
Middle-income mom’s depression at ch 8th gr     
   Step 1. PROP taste sensitivity  .00 -.04 .00  
   Step 2. Marriage events -.11 -.09 .01 .01 
   Step 3. PROP x marriage events -.08 -.10 .01 .00 
     
aMothers’ depressive symptoms at infant 14  months and at 2nd grade for the low-income sample and at 8th 
grade for the middle-income sample.  Combined sample is not computed because of differences in time 
points.   High score is low perception of child.   
+p < .10, *p < .05, **p < .01, ***p < .001.   
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For the low-income sample, there were no interaction effects. Mothers’ 
depression was related to higher parenting stress no matter what her PROP taste 
sensitivity was.  In the middle-income sample, the subscale dyadic interaction had a 
statistically significant interaction effect with PROP taste sensitivity.  This is displayed in 
Figure 4.8.  With higher PROP taste sensitivity, maternal depression was higher when her 
dyadic interaction with the child was poorer, and depression was lower when dyadic 
interaction with the child was better.  With lower PROP taste sensitivity, maternal 
depression was higher when her dyadic interaction with the child was better, and 
depression was lower when dyadic interaction with the child was poorer, although there 
was a smaller fluctuation between high and low dyadic interaction for lower PROP taste 
Table 4.30 
Mother’s Depressive Symptomsa  Predicted by the Interaction of PROP Taste Sensitivity 
and Parenting Stressb at 14 months for Low-Income Sample 
 
Variable B β R2 ∆R2 
Maternal depression at 14 months     
   Step 1. PROP taste sensitivity .00 .07 .00  
   Step 2. Parenting stress total  .58 .52*** .27 .27 
   Step 3. PROP x PSI total .00 .00 .27 .00 
Maternal depression at 14 months     
   Step 1. PROP taste sensitivity .00  .02 .01  
   Step 2. General distress subscale .70  .60*** .36 .36 
   Step 3. PROP x PSI general distress -.03 -.03 .36 .00 
Maternal depression at 14 months     
   Step 1. PROP taste sensitivity .00  .10 .01  
   Step 2. Parenting demands subscale .11  .22* .06 .05 
   Step 3. PROP x PSI parenting demands -.02 -.05 .06 .00 
Maternal depression at 14 months     
   Step 1. PROP taste sensitivity .00 .11 .01  
   Step 2. Dyadic interaction subscale .38 .34*** .13 .12 
   Step 3. PROP x PSI dyadic interaction .05 .05 .13 .00 
Maternal depression at 14 months     
   Step 1. PROP taste sensitivity .00 .07 .01  
   Step 2. Ability as a parent single item .17 .36*** .14 .13 
   Step 3. PROP x PSI ability as a parent .02 .04 .15 .01 
Maternal depression at 14 months     
   Step 1. PROP taste sensitivity .00 .12 .01  
   Step 2. Perception of child subscale .40 .20* .05 .04 
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   Step 3. PROP x perception of child .07 .04 .05 .00 
     
aMothers’ depressive symptoms at infant 14  months.  High score is high parenting stress.   
bParenting stress measured at 14 months. 
+p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
sensitivity than for higher PROP taste sensitivity.  Figure 4.9 displays the interaction for 
general distress as the predictor.  Higher PROP taste sensitive mothers reported more 
symptoms of depression when general distress was higher and fewer symptoms of 
depression when general distress was lower.  For lower PROP taste sensitivity this trend 
was in the same direction, but not with as much variability between high and low distress. 
 
Table 4.31 
Mother’s Depressive Symptomsa  Predicted by the Interaction of PROP Taste Sensitivity 
and Parenting Stress  for Middle-Income Sample 
 
Variable B β R2 ∆R2 
Maternal depression at child’s 8th grade     
   Step 1  PROP taste sensitivity  .00  .12 .00  
   Step 2. Parenting stress total at 2nd  grade  .14  .30** .08 .08 
   Step 3. PROP x PSI total  .07  .14 .10 .02 
Maternal Depression at child’s 8th grade     
   Step 1  PROP taste sensitivity  .00  .15 .00  
   Step 2. General distress at 2nd  grade  .20  .44*** .13 .13 
   Step 3. PROP x PSI general distress  .09  .19+ .16 .03 
Maternal Depression at child’s 8th grade     
   Step 1  PROP taste sensitivity  .00  .07 .00  
   Step 2. Parenting demands at 2nd  grade  .10  .21* .04 .04 
   Step 3. PROP x PSI parenting demands  .04  .09 .05 .01 
Maternal depression at child’s 8th grade     
   Step 1  PROP taste sensitivity  .00 .17 .00  
   Step 2. Dyadic interaction at 2nd grade  .06  .14 .02 .02 
   Step 3. PROP x PSI dyadic interaction  .16  .28* .07 .05 
Maternal depression at child’s 8th grade     
   Step 1  PROP taste sensitivity  .00  .06 .00  
   Step 2. Perception of child at 2nd  grade  .03  .06 .00 .00 
   Step 3. PROP x PSI perception of child  .06  .12 .02 .01 
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aMothers’ depressive symptoms at infant 14  months and at 2nd grade for the low-income sample and at 8th 
grade for the middle-income sample.  Combined sample is not computed because of differences in time 
points.  At 2nd grade, parent was not asked about their ability as a parent.    
+p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
 
 
 
Figure 4.8.  The interaction of poor dyadic interaction and PROP taste sensitivity 
with maternal depression as the outcome.   
 
 
 
Figure 4.9.  The interaction of general distress and PROP taste sensitivity with 
maternal depression as the outcome.   
 
  
 
 
91
 
 
Table 4.32 displays individual items from the depression scale (CES-D) at each 
age point to see if there are certain depression symptoms that are more clearly associated 
with PROP taste sensitivity than others.  It appears that, although effect sizes are small, 
all correlations but one that were statistically significant at the .10 level were in the 
hypothesized direction.  Mothers with higher PROP taste sensitivity reported more 
symptoms of depression.  Only 14 months and second grade time points were used in 
regression for the low-income sample and eighth grade was used for the middle-income 
sample.  However, the 18-month age point appeared to be the most vulnerable time for 
depression for mothers with higher PROP taste sensitivity.  Particularly the item, 
 
Table 4.32   
Individual Depression Items at Each Age Point and PROP Taste Sensitivity 
 
Depression Item 
 
baseline 
 
10 mo 
 
14 mo 
 
18
 
mo
 
 
36 mo
a
 
 
PreK
 
2nd
 
grade
 
8th 
grade 
Felt unusually bothered  .13+  .09 -.06  .13+  .09  .15+  .01  .20* 
Poor appetite  .11  .09  .02  .12  .00  .09  .02  .17* 
Couldn’t shake blues  .01  .01 -.02  .16*  .19*  .04  .06  .00 
Not as good as others  .06  .07 -.01  .12 --  .01  .08  .02 
Distracted  .13+  .06  .10  .13+  .12  .01 -.11  .16+ 
Felt depressed -.02 -.02  .06  .16+  .06  .01  .06  .04 
Everything an effort  .16* -.04  .01  .05 -.09  .11 -.12  .00  
Not hopeful about future  .22**  .05  .13+  .16* --  .08 -.11 -.01 
Life a failure  .08 -.07  .05  .17* --  .01  .19* -.05 
Felt fearful  .11 -.01  .13+  .02  .11  .10  .18+  .11 
Restless sleep  .11  .07  .03  .08 -.02  .02 -.11 -.09 
Felt unhappy  .09  .04  .16+  .23**  -- -.05 -.11  .05 
Talked less -.04  .17*  .03  .25**  .11  .14 -.00  .04 
Felt lonely -.00  .06  .06  .10  .10  .10 -.08 -.09 
People unfriendly -.03  .12 -.10  .07 --  .02  .01 -.03 
Didn’t enjoy life  .08  .10  .15+  .25** --  .08  .15+  .07 
Cried  .17*  .19*  .19*  .26** --  .08 -.15 -.03 
Felt sad  .08  .13+  .08  .13+  .08  .09  .02 -.06 
Felt disliked  .02  .07  .05  .20* --  .10 -.14 -.02 
Couldn’t get going  .07  .11 -.02  .11  .03  .11 -.15+ -.05 
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Total scale score  .14+  .11  .09  .25**  .09  .10 -.02  .03 
         
Note.  All age points except 8th grade are from the low-income sample.  Mothers from the middle-income 
sample were only tested for depression at child’s 8th grade. 
aThe long form of the CES-D was used at all time points except the short form was used at 36 months. 
 
 
“cried” was consistently statistically significant from baseline to 18 months. Effect sizes 
were very small overall, but were in the hypothesized direction. 
The fourth research question for exploring whether Maternal PROP taste 
sensitivity was related to vulnerability to the environment was, “Do mothers show less 
emotional support when interacting with their children as stressful life events or parenting 
stress or depression increases, and are these relations stronger for mothers with higher 
PROP taste sensitivity?”  To answer this question the same procedures were followed as 
for the previous questions.  First, the number of stressful life events was used as the 
predictor.  Identified covariates were LDS religion and Hispanic ethnicity for the low- 
income sample, but there were no identified covariates for the middle-income sample.  
LDS religion was also identified as a covariate for the combined samples.  Table 4.33 
displays these results.  There were no statistically significant main effects or interactions.  
LDS religion, used as a covariate in the low-income sample, accounted for so much of 
the unique variance in the regression religion was related to mothers’ emotionally 
supportive behaviors.   
Next, the number of marriage events was used as the predictor.  The potential 
covariates were LDS religion, Hispanic ethnicity, and maternal education.  Table 4.34 
 
 
  
 
 
93
 
Table 4.33 
Mother’s Emotionally Supportive Behaviorsa  Predicted by the Interaction of PROP 
Taste Sensitivity and Stressful Life Events  
 
Variable B β R2 ∆R2 
Low-income sample at 14 months     
   Step 1. LDS religion 1.53 .50***   
               Hispanic  .92 .11 .23  
   Step 2. PROP taste sensitivity .00 -.05 .23 .00 
   Step 3. Stressful life events .01  .02 .23 .00 
   Step 4. PROP x stressful life events .08  .08 .23 .00 
Middle-income sample at 14 months     
   Step 1. PROP taste sensitivity -.01 -.14 .02  
   Step 2. Stressful life events -.09 -.08 .02 .00 
   Step 3. PROP x stressful life events  .01  .01 .02 .00 
Combined sample at 14 months     
   Step 1. LDS religion  .91 .18* .04  
   Step 2. PROP taste sensitivity -.00 -.05 .04 .00 
   Step 3. Stressful life events -.01 -.01 .04 .00 
   Step 4. PROP x stressful life events  .14  .09 .05 .01 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
displays these results.  Again, there were no statistically significant main effects or 
interactions. The covariate, LDS religion, was related to emotionally supportive 
behaviors.  
Next, the predictor, parenting stress, was used.  Parenting stress followed the 
same pattern of results as the previous predictors.  There were no statistically significant 
main effects or interactions.  The covariate, LDS religion, was related to emotionally 
supportive behaviors. 
 
 
 
Table 4.34 
Mother’s Emotionally Supportive Behaviorsa  Predicted by the Interaction of PROP 
Taste Sensitivity and Marriage Events  
 
Variable B β R2 ∆R2 
  
 
 
94
 
Low-income sample at 14 months     
   Step 1. LDS religion  1.49  .46***   
              Hispanic ethnicitya     
              Education   .04  .08  23  
   Step 2. PROP taste sensitivity   .00  .06 .23 .00 
   Step 3. Marriage events   .00  .00 .23 .00 
   Step 4. PROP x marriage events   .05   05 .24 .01 
Middle-income sample at 14 months     
   Step 1. PROP taste sensitivity -.00 -.02 .02 .00 
   Step 2. Marriage events  .06   .01 .02 .00 
   Step 3. PROP x marriage events  .47  .16 .03 .01 
Combined sample at 14 months     
   Step 1. LDS religion   .92  .18* .04  
   Step 2. PROP taste sensitivity -.00  .06 .04 .00 
   Step 3. Marriage events -.00 -.00 .04 .00 
   Step 4. PROP x marriage events  .04  .03 .04 .00 
     
aHispanic ethnicity deleted from analysis because marriage events data was missing for Hispanic mothers. 
+p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
Table 4.35 
Mother’s Emotionally Supportive Behaviorsa Predicted by the Interaction of PROP Taste 
Sensitivity and Parenting Stress  
 
Variable B β R2 ∆R2 
Low-income sample at 14 months     
   Step 1. LDS religion  1.205  .35   
               Hispanic     -.14 -.02   
               Education      .06  .12 .14  
   Step 2. PROP taste sensitivity -3.361E-6  .00 .14 .00 
   Step 3. Parenting stress at 14 months      -.00 -.00 .14 .00 
   Step 4. PROP x parenting stress      -.07 -.07 .15 .01 
Middle-income sample at 14 months     
   Step 1. PROP taste sensitivity -.01 -.14 .02  
   Step 2. Parenting stress at 14 months -.77  -.21 .07 .05 
   Step 3. PROP x parenting stress  .18  .10 .08 .01 
Combined sample at 14 months     
   Step 1. LDS religion   .86  .18   
               Education  .08  .12 .05  
   Step 2. PROP taste sensitivity -.00 -.04 .05 .00 
   Step 3. Parenting stress at 14 months -.32 -.11 .07 .02 
   Step 4. PROP x parenting stress  .05  .04 .07 .00 
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Table 4.36 
Mother’s Emotionally Supportive Behaviorsa Predicted by the Interaction of PROP Taste 
Sensitivity and Depression 
 
Variable B β R2 ∆R2 
Low-income sample at 14 months     
   Step 1. LDS religion 1.24  .37***   
               Hispanica   .10  .01 .13  
   Step 2. PROP taste sensitivity   .00 -.02 .13 .00 
   Step 3. Depression at 14 months   .16  .08 .14 .01 
   Step 4. PROP x depressiona     
     
Note.  Depression was tested for the middle-income sample because depression was measured at child’s 8th grade, and 
the supportive behaviors of the mother were observed when her child was 14 months.  It was not meaningful to 
measure it with the time points so far apart.  The combined sample was also not tested. 
aInteraction not computed by SPSS.  Tolerance with all the predictors in the model including interaction was .000, 
meaning that the other variables in the model had already explained all the variance that the interaction would have 
explained.  So it was not computed. 
+p < .10, *p < .05, **p < .01, ***p < .001.  
 
Higher Child PROP Taste Sensitivity and 
Higher Vulnerability to Stressful Environments 
 
To address the first general research question, if children’s higher PROP taste 
sensitivity is related to greater vulnerability to stressful environments, two research 
questions were tested.  The first question was, “Do children with higher PROP taste 
sensitivity have poorer emotion regulation and more behavior problems?”  First, potential 
covariates were examined by looking at Tables 4.11 through 4.13 for demographic 
variables related to both PROP taste sensitivity and research variables for the child.  No 
potential covariates were identified for the child variables at the age points used.  Table 
4.37 displays these correlations.  Only infant ability to regulate with the mother was 
statistically significantly related to child’s lower taste sensitivity to PROP for the 
combined sample.   
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The second specific research question for exploring whether children’s PROP 
tastes sensitivity was related to higher vulnerability to stressful environments was, “Do 
children have poorer emotion regulation and more behavior problems when their mothers 
are less emotionally supportive or report more numbers of stressful life events, more 
parenting stress, or more depression, and are these relations stronger for children with 
higher PROP taste sensitivity?”  First, maternal supportive behaviors was used as the 
predictor.  Looking at Tables 4.11 through 4.13, child PROP taste sensitivity was not 
related to any of the demographic variables for either sample, therefore, no potential 
covariates were identified.  The results are displayed in Tables 4.38 through 4.40.  
Mothers’ supportive behaviors were statistically significantly related to the infants’ 
Table 4.37 
Correlations between Child PROP Taste Sensitivity and Behavior Problems 
 
Variable Low-income Middle-income Combined 
Infant regulation with mom    
     14 mo -.11 -.10 -.19* 
Bayley BRS: Emotion reg.    
     14 mo  .03  .04  .00 
 Child behavior (CBCL)a, b    
      Aggression   .03 --- --- 
      Hyperactivity    .04 ---  
      Withdrawn   -.13 --- --- 
      Positive approach     
      Mean total 39 items  .01 --- --- 
Social skills (SSRS)b    
      Social skills  .01  .01 --- 
      Cooperation -.02 -.01 --- 
      Assertiveness  .04  .05 --- 
      Responsibility -.04  .00 --- 
      Self control   .06  .01 --- 
Problem behaviors (SSRS)b    
      Externalizing -.06  .04 --- 
      Internalizing -.02  .05 --- 
      Hyperactivity -.02 --- --- 
Standard score total -.09   
    
aCBCL only measured at the 2nd grade time point for the low-income sample only. 
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bCombined sample not computed because the data were from different time points, low-income at 2nd grade 
and middle-income sample at 8th grade.   
 
 
 
higher emotion regulation during the Bayley testing in the low-income sample and 
combined sample, and were related to the infants’ ability to regulate with their mothers in 
both samples. None of the other main effects or interactions were statistically significant.   
Next, stressful life events was used as the predictor.  No potential covariates were 
identified.  The results are displayed in Tables 4.41 through 4.43.  For both the  
 
Table 4.38 
Child’s Emotion Regulation and Behavior Problems Predicted by the Interaction of Child 
PROP Taste Sensitivity and Mother’s Emotionally Supportive Behaviors for the Low-
Income Sample 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity   .00 -.04 .01  
   Step 2. Mother’s emotional support   .59  .51*** .27 .26 
   Step 3. Child PROP x maternal support   .02  .02 .27 .00 
Bayley: BRS emotion regulation      
   Step 1. Child PROP taste sensitivity   .00 .06 .00  
   Step 2. Mother’s emotional support   .22 .34** .13 .13 
   Step 3. Child PROP x maternal support   .12 .15 .15 .02 
CBCL: Total behavior problems     
   Step 1. Child PROP taste sensitivity -4.582E-5 -.01 .00  
   Step 2. Mother’s emotional support  -.04 -.11 .01 .01 
   Step 3. Child PROP x maternal support  -.00 -.01 .01 .00 
SSRS: Social skills     
   Step 1. Child PROP taste sensitivity   .04  .10 .01  
   Step 2. Mother’s emotional support -1.12 -.07 .02 .01 
   Step 3. Child PROP x maternal support -1.41 -.07 .02 .00 
SSRS: Behavior problems standard score     
   Step 1. Child PROP taste sensitivity  -.03 -.08 .01  
   Step 2. Mother’s emotional support  -.15 -.01 .01 .00 
   Step 3. Child PROP x maternal support 1.43  .09 .02 .01 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
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Table 4.39 
 
Child’s Emotion Regulation and Behavior Problems Predicted by the Interaction of Child 
PROP Taste Sensitivity and Mother’s Emotionally Supportive Behaviors for the Middle-
Income Sample 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity 5.933E-5  .00 .01  
   Step 2. Mother’s emotional support   .60  .70*** .41 .40 
   Step 3. Child PROP x maternal support   .18  .14 .43 .02 
Bayley: BRS emotion regulation      
   Step 1. Child PROP taste sensitivity  .00  .01 .00  
   Step 2. Mother’s emotional support  .05  .19 .04 .04 
   Step 3. Child PROP x Maternal support -.01 -.03 .04 .00 
SSRS: Social skills     
   Step 1. Child PROP taste sensitivity   .00  .00 .00  
   Step 2. Mother’s emotional support -.39 -.04 .00 .00 
   Step 3. Child PROP x maternal support -.54 -.04 .00 .00 
SSRS: Behavior problems standard score     
   Step 1. Child PROP taste sensitivity .02  .04 .00  
   Step 2. Mother’s emotional support .10  .01 .00 .00 
   Step 3. Child PROP x maternal support 1.00  .08 .01 .01 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
Table 4.40 
Child’s Emotion Regulation and Behavior Problems Predicted by the Interaction of Child 
PROP Taste Sensitivity and Mother’s Emotionally Supportive Behaviors for the 
Combined Samples 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity -.00 -.11 .04  
   Step 2. Mother’s emotional support .57  .57*** .34 .30 
   Step 3. Child PROP x maternal support .09  .07 .34 .00 
Bayley: BRS emotion regulation      
   Step 1. Child PROP taste sensitivity .00 .01 .00  
   Step 2. Mother’s emotional support .12 .29*** .07 .07 
   Step 3. Child PROP x maternal support .07 .12 .08 .01 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
Table 4.41 
 
Child’s Emotion Regulation and Behavior Problems Predicted by the Interaction of Child 
PROP Taste Sensitivity and Stressful Life Events for the Low-Income Sample. 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity -.00 -.10 .01  
   Step 2. Stressful life events -.05 -.10 .02 .01 
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   Step 3. Child PROP x stressful life events -.05 -.05 .02 .00 
Bayley: BRS emotion regulation      
   Step 1. Child PROP taste sensitivity -.00 -.12 .01 .00 
   Step 2. Stressful life events -.01 -.05 .01 .00 
   Step 3. Child PROP x stressful life events -.01 -.02 .02 .01 
CBCL: Total behavior problems     
   Step 1. Child PROP taste sensitivity 2.830E-5  .00 .00  
   Step 2. Stressful life events  -.00 -.04 .00 .00 
   Step 3. Child PROP x stressful life events   .01  .03 .00 .00 
SSRS: Social Skills     
   Step 1. Child PROP taste sensitivity   .03  .07 .00  
   Step 2. Stressful life events -.01 -.00 .00 .00 
   Step 3. Child PROP x stressful life events -1.60 -.12 .01 .01 
SSRS: Behavior problems standard score     
   Step 1. Child PROP taste sensitivity -.02 -.06 .01  
   Step 2. Stressful life events -.01 -.00 .01 .00 
   Step 3. Child PROP x stressful life events -1.00 -.09 .01 .00 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
Table 4.42 
Child’s Emotion Regulation and Behavior Problems Predicted by the Interaction of Child 
PROP Taste Sensitivity and Stressful Life Events for the Middle-Income Sample 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity  -.00 -.06 .01  
   Step 2. Stressful life events  -.11 -.12 .03 .02 
   Step 3. Child PROP x stressful life events   .13  .08 .04 .01 
Bayley: BRS Emotion regulation      
   Step 1. Child PROP taste sensitivity   .00 -.01 .00  
   Step 2. Stressful life events  -.02 -.05 .00 .00 
   Step 3. Child PROP x stressful life events  -.06 -.10 .01 .01 
SSRS: Social Skills     
   Step 1. Child PROP taste sensitivity  -.06  .13 .00  
   Step 2. Stressful life events  -.41 -.04 .00 .00 
   Step 3. Child PROP x stressful life events 4.35  .20 .02 .02 
SSRS: Behavior problems standard score     
   Step 1. Child PROP taste sensitivity   .05  .12 .01  
   Step 2. Stressful life events  -.04 -.00 .01 .00 
   Step 3. Child PROP x stressful life events   .56  .03 .01 .00 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
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Table 4.43 
Child’s Emotion Regulation Predicted by the Interaction of Child PROP Taste Sensitivity 
and Stressful Life Events for the Combined Samples 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity -.01 -.16* .03  
   Step 2. Stressful life events -.11 -.18* .06 .03 
   Step 3. Child PROP x stressful life events  .02  .02 .06 .00 
Bayley: BRS Emotion regulation      
   Step 1. Child PROP taste sensitivity -.00 -.09 .01  
   Step 2. Stressful life events -.02 -.07 .01 .00 
   Step 3. Child PROP x stressful life events -.03 -.06 .02 .01 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
 low-income and middle-income samples, there were no statistically significant main 
effects or interactions.  In the combined sample the infants’ ability to regulate with their 
mothers was related both to fewer stressful life events and to lower PROP taste 
sensitivity.  None of the other main effects or interactions were statistically significant.   
 Next, marriage events was used as the predictor.  No potential covariates were 
identified.  The results are displayed in Tables 4.44 through 4.46.  For the low-income 
sample, marriage events were negatively associated with social skills.  There were no  
other main effects or interactions for both the low-income and middle-income samples.  
For the combined sample, children’s lower PROP taste sensitivity was related to higher 
regulation with their mother.  There was also an interaction effect.  Children with higher 
PROP taste sensitivity were observed to have better emotion regulation during the Bayley 
testing if their mothers experienced fewer numbers of marriage events, and to have 
poorer emotion regulation if their mothers experienced higher numbers of marriage 
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events (see Figure 4.10).  The opposite was true for children with lower PROP taste 
sensitivity.  They were observed to have better emotion regulation during the Bayley 
testing if their mothers experienced higher numbers of marriage events and to have 
poorer emotion regulation if their mothers experienced fewer numbers of marriage 
events.   
Next, parenting stress was used as the predictor.  No potential covariates were 
identified.  The results are displayed in Tables 4.47 through 4.49.  For both the low- 
 
 
 
Table 4.44 
Child’s Emotion Regulation and Behavior Problems Predicted by the Interaction of Child 
PROP Taste Sensitivity and Marriage Events for the Low-Income Sample 
 
Variable B β R2 ∆R2 
Infant regulation with mother      
   Step 1. Child PROP taste sensitivity   -.00 -.11 .01  
   Step 2. Marriage events    .12  .13 .03 .02 
   Step 3. Child PROP x marriage events    .00  .00 .03 .00 
Bayley: BRS emotion regulation      
   Step 1. Child PROP taste sensitivity    .00 -.03 .01  
   Step 2. Marriage events    .06  .11 .02 .01 
   Step 3. Child PROP x marriage events   -.12 -.26+ .07 .05 
CBCL: Total behavior problems     
   Step 1. Child PROP taste sensitivity    .00 -.08 .00  
   Step 2. Marriage events    .01  .03 .00 .00 
   Step 3. Child PROP x marriage events    .04  .22+ .04 .04 
SSRS: Social skills     
   Step 1. Child PROP taste sensitivity    .05  .12 .00  
   Step 2. Marriage events -1.56 -.12 .03 .03 
   Step 3. Child PROP x marriage events -2.66 -.24+ .08 .05 
SSRS: Behavior problems standard score     
   Step 1. Child PROP taste sensitivity   -.06 -.16 .01  
   Step 2. Marriage events   -.21 -.02 .01 .00 
   Step 3. Child PROP x marriage events   1.51  .18 .03 .02 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
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Table 4.45 
Child’s Emotion Regulation and Behavior Problems Predicted by the Interaction of Child 
PROP Taste Sensitivity and Marriage Events for the Middle-Income Sample 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity  .00  .07 .01  
   Step 2. Marriage events -.20 -.07 .03 .02 
   Step 3. Child PROP x marriage events  .55  .23 .05 .02 
Bayley: BRS emotion regulation      
   Step 1. Child PROP taste sensitivity  .00 -.05 .00  
   Step 2. Marriage events -.14 -.14 .01 .01 
   Step 3. Child PROP x marriage events -.10 -.12 .01 .00 
SSRS: Social skills     
   Step 1. Child PROP taste sensitivity -.04 -.08 .00  
   Step 2. Marriage events -7.70 -.21* .05 .05 
   Step 3. Child PROP x marriage events -3.22 -.11 .05 .00 
SSRS: Behavior problems standard score     
   Step 1. Child PROP taste sensitivity    .01  .01 .01  
   Step 2. Marriage events  5.95  .18+ .04 .03 
   Step 3. Child PROP x marriage events -2.04 -.07 .04 .00 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
Table 4.46 
Child’s Emotion Regulation Predicted by the Interaction of Child PROP Taste Sensitivity 
and Marriage Events for the Combined Samples 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity -.01 -.17* .03  
   Step 2. Marriage events -.09  -.07 .03 .00 
   Step 3. Child PROP x marriage events  .08  .07 .04 .01 
Bayley: BRS Emotion regulation      
   Step 1. Child PROP taste sensitivity -.00 -.08 .01  
   Step 2. Marriage events -.01 -.01 .01 .00 
   Step 3. Child PROP x marriage events -.10 -.18* .04 .03 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
 
 
  
 
 
103
 
 
Figure 4.10.  Child’s emotion regulation during the Bayley testing predicted by the 
interaction of marriage life events and PROP taste sensitivity in the combined sample.   
 
 
income and middle-income samples, mothers’ parenting stress at 14 months was 
negatively related to children’s social skills in later years, second grade for the low-
income sample, and eighth grade for the middle-income sample.  For the low-income 
sample, mothers’ parenting stress at children’s age 14 months was positively related to 
children’s behavior problems in second grade.  For the combined sample, children’s 
ability to regulate with their mothers was related to lower PROP taste sensitivity.  There 
were no interactions in either sample for parenting stress as a predictor. 
 
 
 
Table 4.47 
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Child’s Emotion Regulation and Behavior Problems Predicted by the Interaction of Child 
PROP Taste Sensitivity and Parenting Stress for the Low-Income Sample 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity - .00 -.10 .01  
   Step 2. Parenting stress total 14 months -.15 -.07 .01 .00 
   Step 3. Child PROP x PSI  .07  .08 .02 .01 
Bayley: BRS Emotion regulation      
   Step 1. Child PROP taste sensitivity  .00  .07 .00  
   Step 2. Parenting stress total 14 months -.20 -.15 .02 .02 
   Step 3. Child PROP x PSI  .04  .07 .02 .00 
CBCL: Total behavior problems     
   Step 1. Child PROP taste sensitivity  .00 -.04 .00  
   Step 2. Parenting stress total 14 months  .16  .25* .06 .06 
   Step 3. Child PROP x PSI -.01 -.02 .06 .00 
SSRS: Social skills     
   Step 1. Child PROP taste sensitivity     .04  .08 .00  
   Step 2. Parenting stress total 14 months -8.98 -.28** .09 .09 
   Step 3. Child PROP x PSI    -.09 -.01 .09 .00 
SSRS: Behavior problems standard score     
   Step 1. Child PROP taste sensitivity   -.05 -.12 .01  
   Step 2. Parenting stress total 14 months  3.17  .12 .02 .01 
   Step 3. Child PROP x PSI -1.23 -.11 .03 .01 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
 
Table 4.48 
Child’s Emotion Regulation and Behavior Problems Predicted by the Interaction of Child 
PROP Taste Sensitivity and Parenting Stress for the Middle-Income Sample 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity   .00  .01 .00  
   Step 2. Parenting stress total 14 months  -.25 -.08 .01 .01 
   Step 3. Child PROP x PSI  -.02 -.02 .01 .00 
Bayley: BRS Emotion regulation      
   Step 1. Child PROP taste sensitivity    .00 -.05 .00  
   Step 2. Parenting stress total 14 months    .13  .13 .01 .01 
   Step 3. Child PROP x PSI    .07  .15 .03 .02 
SSRS: Social skills     
   Step 1. Child PROP taste sensitivity     .04  .09 .00  
   Step 2. Parenting stress total 14 months -12.90 -.40*** .15 .15 
   Step 3. Child PROP x PSI    -.54 -.04 .15 .00 
SSRS: Behavior problems standard score     
   Step 1. Child PROP taste sensitivity  -.00 -.00 .00  
   Step 2. Parenting stress total 14 months 6.89  .24+ .06 .06 
   Step 3. Child PROP x PSI  -.33 -.02 .06 .00 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
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Table 4.49 
Child’s Emotion Regulation and Behavior Problems Predicted by the Interaction of Child 
PROP Taste Sensitivity and Parenting Stress for the Combined Samples 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity  -.01 -.16* .03  
   Step 2. Parenting stress total 14 months  -.05 -.02 .03 .00 
   Step 3. Child PROP x PSI   .03  .03 .03 .00 
Bayley: BRS Emotion regulation      
   Step 1. Child PROP taste sensitivity  .00 -.02 .00  
   Step 2. Parenting stress total 14 months -.06 -.05 .00 .00 
   Step 3. Child PROP x PSI  .02  .04 .01 .01 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
Next, maternal depression was used as the predictor.  No potential covariates were 
identified.  The results are displayed in Tables 4.50 through 4.51.  For the low-income 
sample, maternal depression at 14 months was negatively related to the children’s social 
skills in second grade.  There were no interactions.  In the middle-income sample,  
mothers’ depression when children were in eighth grade was related to children’s eighth- 
grade behavior problems. The combined sample was not tested because depression was 
collected at different time points in each sample.  There were no interaction effects for 
either sample. 
 
Table 4.50 
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Child’s Emotion Regulation and Behavior Problems Predicted by the Interaction of Child 
PROP Taste Sensitivity and Maternal Depression for the Low-Income Sample 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity -.00 -.11 .01  
   Step 2. Maternal depression 14 months  .05  .02 .02 .01 
   Step 3. Child PROP x depression  .14  .15 .04 .02 
Bayley: BRS emotion regulation      
   Step 1. Child PROP taste sensitivity  .00  .04 .00  
   Step 2. Maternal depression 14 months -.12 -.10 .01 .01 
   Step 3. Child PROP x depression  .01  .02 .01 .00 
CBCL: Total Behavior problems     
   Step 1. Child PROP taste sensitivity -8.509E-5 -.01 .00  
   Step 2. Maternal depression 14 months  .11  .19+ .04 .04 
   Step 3. Child PROP x depression  .01  .03 .04 .00 
SSRS: Social skills     
   Step 1. Child PROP taste sensitivity  .03  .06 .00  
   Step 2. Maternal depression 14 months -6.59 -.23* .07 .07 
   Step 3. Child PROP x depression -.70 -.05 .07 .00 
SSRS: Behavior problems standard score     
   Step 1. Child PROP taste sensitivity -.04 -.10 .01  
   Step 2. Maternal depression 14 months  .73  .03 .01 .00 
   Step 3. Child PROP x depression  .22  .02 .01 .00 
     
+p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
Table 4.51 
Child’s Emotion Regulation and Behavior Problems Predicted by the Interaction of Child 
PROP Taste Sensitivity and Maternal Depression for the Middle-Income Sample 
 
Variable B β R2 ∆R2 
Infant regulation with mother     
   Step 1. Child PROP taste sensitivity -.01 -.15 .01  
   Step 2. Maternal depression 8th grade -.05 -.20 .05 .04 
   Step 3. Child PROP x depression -.04 -.03 .05 .00 
Bayley: BRS Emotion regulation      
   Step 1. Child PROP taste sensitivity  .00  .04 .00  
   Step 2. Maternal depression 8th grade -.00 -.03 .00 .00 
   Step 3. Child PROP x depression -.01 -.03 .00 .00 
SSRS: Social skills     
   Step 1. Child PROP taste sensitivity -.00 -.01 .00  
   Step 2. Maternal depression 8th grade -.50 -.21+ .09 .09 
   Step 3. Child PROP x depression 2.57  .17 .11 .02 
SSRS: Behavior problems standard score     
   Step 1. Child PROP taste sensitivity  .06  .14 .01  
   Step 2. Maternal depression 8th grade  .58  .27* .07 .06 
   Step 3. Child PROP x depression  .27  .02 .07 .00 
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+p < .10, *p < .05, **p < .01, ***p < .001.   
 
 
 
Higher PROP Taste Sensitivity as a Risk for Poor Outcomes  
Depending on Sample 
 
To address the first general research question, if higher PROP taste sensitivity is 
related to greater risk if mothers and children are from a low-income sample, two 
research questions were addressed.  The first specific question addressed whether 
mothers are at greater risk depending on what sample they were from, “Are the relations 
among maternal PROP taste sensitivity, stressful life events, parenting stress, depression, 
and emotional supportive behaviors different for those from the low-income sample 
compared with those from the middle-income sample?”  Because the results, particularly 
for the interactions, were mostly not statistically significant, no further analyses were 
conducted.  The differences in samples will be addressed in the discussion section. 
The second specific question addressed whether children are at greater risk 
depending on the sample they are from, “Are the relations among child PROP taste 
sensitivity and children’s emotion regulation and behavior problems different for those 
from the low-income sample compared with those from the middle-income sample?” 
Again, these comparisons were mostly not statistically significant and will be discussed 
in the discussion section.  No further analyses were conducted.   
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CHAPTER V 
DISCUSSION 
 
For this study new data were collected from mothers and infants previously 
assessed longitudinally in two different samples, a low-income sample and a middle-
income sample.  The new data included testing for PROP taste sensitivity for both mother 
and child, newly coded observations of mothers and children for emotional regulation, 
mothers’ reported experience of stressful life events, parenting stress, and depression, and 
children’s emotion regulation and behavior problems.  The purpose of the study was to 
discover characteristics of mothers and children in relation to their PROP taste sensitivity 
to see if those higher in PROP taste sensitivity are more vulnerable to poor outcomes in 
stressful environments than those who are lower in PROP taste sensitivity.   With two 
samples, each with extant data, it was possible to address this question and to examine 
differences in PROP taste sensitivity between mothers and children from these two 
different samples.  An overall summary of the results from this research study will be 
followed by a discussion of the results, the strengths and weaknesses of this research, and 
suggestions for further research.   
Overall, the answer to the main research question, “Is PROP taste sensitivity a 
biological marker of vulnerability to stress?” is no.  At least with these data from these 
samples using these measures and methods, PROP taste sensitivity was not supported as a 
biological marker.  Due to the small effect sizes indicated by the absolute values of the 
correlations, it would not be recommended that measurement of PROP taste sensitivity be 
used as a screening tool for identifying mothers and children in need of extra services or 
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intervention at this point.  In general, the results and trends were in the expected 
direction, but correlations were of small magnitude, interactions for most research 
variables did not reach statistical significance, and some results were in the opposite 
direction expected. 
Because of the large number of research questions in this study, including 
multiple sub-questions and multiple measures from two different samples, Tables 5.1 and 
5.2 were created to display a summary of the study results for each of the research 
questions.  Table 5.1 summarizes the results for the questions related to PROP taste 
sensitivity for mothers, and Table 5.2 summarizes the results for the questions related to 
PROP taste sensitivity of their children.   
Studying PROP taste sensitivity with both mothers and children using multiple 
measures in two different samples helped to more clearly identify not only which 
variables were related to PROP taste sensitivity but also which variables were not related 
to PROP taste sensitivity.  Examining PROP taste sensitivity in relation to one construct, 
such as depression, may not have been as meaningful as it was when it was compared in 
this study with other variables and subscales and with another comparison sample.   
 
PROP Taste Sensitivity and Depressive Symptoms 
 
 
PROP taste sensitivity was not related to any of the research variables in bivariate 
correlations (with the criteria set in Tables 5.1 and 5.2) for mothers or children, but when 
analyzed in multiple regression with interaction terms, PROP taste sensitivity predicted 
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Table 5.1   
Summary of Results for Research Question One, “Does higher PROP Taste Sensitivity in 
Mothers Relate to Higher Vulnerability to Stressful Environments?” 
Note.  First answer is to the first part of the question (correlation), and second answer is for the second part 
of the question (interaction).  Criteria for “yes” is p < .05 and effect size of .20 or higher for general overall 
scale scores. 
aFor middle-income sample, the interaction was in an unexpected direction for marriage events perhaps due 
to only 11 of 122 mothers (8%) reported one or more marriage events.  The results could be due to timing 
of marriage events compared to the timing of mothers reporting their parenting stress.  Marriage events 
were reported at the child’s 2nd grade if they occurred during the child’s life to that point, whereas parenting 
stress was reported at the infant’s 14th month.  Thus, the temporal ordering is unknown. 
bFor low-income sample, two time points were tested, 14 months and 2nd grade.  The 14 month time point 
was statistically significant and the 2nd grade time point was not, although it was in the expected direction.  
There were only 83 mothers (out of 127 mothers) who filled out the depression questionnaire due to the 
measure being left out accidentally of  some packets. 
cFor middle-income sample, the subscale dyadic interaction was statistically significant and general distress 
approached statistical significance.  Other subscales followed this expected trend.  However, the parenting 
stress total scale was not statistically significant for the interaction, and therefore, was concluded as 
“partial’ for parenting stress. 
 
 
 
Research Question 
Table Numbers Low- 
Income 
Middle-
Income 
A. Do mothers with higher PROP taste sensitivity report higher numbers of stressful life events, more 
parenting stress, more depression, or show less emotional support when interacting with their 
children? 
1. Stressful life events 4.14 – 4.15 No No 
2. Marriage events 4.14 – 4.15 No No 
3. Parenting stress 4.14 No No 
4.Maternal depression 4.14 – 4.32   No No 
5.Emotional support 4.14 No No 
    
B. Do mothers report more parenting stress as the number of stressful life events increases, and is this 
relation stronger for mothers with higher PROP taste sensitivity?    
1. Stressful life events 4.16-4.21 Yes/No No/No 
2. Marriage eventsa 4.22-4.27 No/No No/No 
   
C. Do mothers report more symptoms of depression as stressful life events or parenting stress 
increases, and are these relations stronger for mothers with higher PROP taste sensitivity? 
1.Stressful life eventsb 4.28 Yes/Yes No/No 
2. Marriage events 4.29 Yes/No No/No 
3. Parenting stressc 4.30-4.31 Yes/No Yes/Partial 
   
D. Do mothers show less emotional support when interacting with their children as stressful Life 
events or parenting stress or depression increases, and are these relations stronger for mothers with 
higher PROP taste sensitivity?  
1.Stressful life events 4.33 No/No No/No 
2. Marriage events 4.34 No/No No/No 
3.Parenting stress 4.35 No/No No/No 
4.Depression 4.36 No/No n/a 
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Table 5.2 
Summary of Results for Research Question Two, “Does Higher PROP Taste Sensitivity in 
Children Relate to Higher Vulnerability to Stressful Environments?” 
 
 
Research Question 
Table 
Numbers 
Low- 
Income 
Middle-
Income 
 
A. Do children with higher PROP taste sensitivity have poorer emotion regulation and more behavior 
problems?   
1. Poor emotion regulationa 4.37 No No 
2. Behavior problems 4.37 No No 
    
B. Do children have poorer emotion regulation and more behavior problems when their mothers are 
less emotionally supportive or report more numbers of stressful life events, more parenting stress, or 
more depression, and are these relations stronger for children with higher PROP taste sensitivity? 
1. Emotionally supportive motherb 4.38-4.40 Partial/No Partial/No 
2. Stressful life eventsc 4.41-4.43 No/No No/No 
3. Marriage eventsd 4.44-4.46 No/No Yes/No 
4. Parenting stresse 4.47-4.49 Partial/No Partial/No 
5. Maternal depressione 4.50- 4.51 Partial/No Partial/No 
    
Note.  First answer is to the first part of the question (correlation), and second answer is for the second part 
of the question (interaction).  The criteria for “yes” is p < .05 and an effect size of .20 or higher for general 
overall scale scores. 
a
 For the combined samples, children with lower PROP taste sensitivity, compared with children with 
higher PROP taste sensitivity, were observed to be more emotionally regulated with their mothers in the 
correlation (see Table 4.37) and as a main effect in regression models when stressful life events, marriage 
events, and parenting stress were tested.  See Tables 4.43, 4.46, and 4.49.  However, statistical significance 
was not reached within each separate sample. 
bMothers’ emotionally supportive behaviors were related to children’s emotion regulation but not to 
behavior problems. 
cStressful life events were only related to the children’s inability to regulate with their mothers in the 
combined sample.  All other analyses were not statistically significant. 
dFor the combined samples, the interaction was in the direction of children with higher PROP taste 
sensitivity being observed to be more emotionally regulated during the Bayley testing when marriage 
events were lower, and less emotionally regulated when marriage events were higher. 
eParenting stress and maternal depression were related to children’s behavior problems or lack of social 
skills and not to emotion regulation.   
 
 
depressive reactions to stress in specific ways.  Among low-income mothers, those with 
higher PROP taste sensitivity reported more depressive symptoms in association with 
higher numbers of stressful life events.  Among middle-income mothers, those with 
higher PROP taste sensitivity reported more depressive symptoms in association with 
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greater parenting stress, specifically poor mother-child dyadic interactions.  Generally, 
biological markers show weaker associations in simple bivariate correlations than in 
more complex analyses that include environmental factors as moderators that may be 
required to bring out genetic expression (Hernandez & Blazer, 2006).   The results here, 
although weak, suggest that if there is an underlying biological mechanism linked to 
PROP taste sensitivity, it is dependent on environmental factors for expression.  
When studying biological markers it is important to examine not only who is 
more vulnerable, but who is more vulnerable under which conditions (Hernandez & Blazer, 
2006).   Interactional analyses for depression revealed larger effect sizes in this study 
than the simple correlational analyses did. Correlations, although very weak in this study, 
helped to identify trends, particularly with depression. Several specific depressive 
symptoms were associated directly with PROP taste sensitivity, and almost all of the 
correlations at significant or trend levels were in the hypothesized direction (35 of 36). 
But it was the interaction analyses in multiple regression that helped to identify which 
kinds of stress led to depression for whom: stressful life events for low-income mothers 
with high PROP taste sensitivity and poor mother-child dyadic interactions for middle-
income mothers with high PROP taste sensitivity (recall Tables 4.28, 4.31 & 4.32).   
Comparing the results of this study with previous research on depression, some 
patterns appear regarding the possibility of a specific type of depression that is related to 
PROP taste sensitivity, rather than just depression in general.  The outcome of research 
on PROP taste sensitivity and depression appears to depend on the measure of 
depression, the study design, and the statistical analyses.   
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Several different measures of depression have been tested in relation to PROP 
taste sensitivity.  Zilberberg (2006) measured depression with the Structured Clinical 
Interview for DSM-IV Axis 1 disorders, version 2.0 (SCID), and found a larger 
correlation between depression and PROP taste sensitivity, r = .47, n = 68, than in the 
current study. Perhaps using a more clinical measure of depression was helpful in 
obtaining these results.  Walker (2002) also used the DSM-IV SCID and found more 
super-tasters in the depressed group, χ2 = 9.08, p < .003. Timpson and colleagues (2007), 
however, used a brief self-report measure, adapted from the Short Mood and Feelings 
Questionnaire, and found no statistically significant association with PROP taste 
sensitivity, perhaps because the measure was not sensitive enough to assess clinical 
depression or a specific subtype of depression.  Another study using a brief self-report 
measure of depression, the Beck Depression Inventory (BDI), found a higher correlation 
than in the current study between PTC taste sensitivity (highly similar to PROP) and 
depression, r = .24, n = 101 (Whittemore, 1986).  Whittemore (1990) repeated his study 
again using the BDI and found an effect size, r = .46, n = 127, comparable to that found 
by Zilberberg.  Whittemore also found that tasters of PTC were more likely than non-
tasters of PTC to have had their first onset of depression before age 19.   
Whittemore (1986) theorized that higher PROP or PTC taste sensitivity is not just 
related to higher depression, but is related to a specific type of depression. In this study, 
the CES-D item with crying as a depressive symptom was the item consistently most 
related to PROP taste sensitivity across multiple time points and may indicate a specific 
aspect of depression. In the Whittemore study, PTC tasters scored higher on 20 of the 21 
items on the BDI, five of which were statistically significant.  These five items 
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represented feeling like a failure, self-hatred, somatization, and guilt feelings.  The CES-
D used in this study did not have items for self hatred, somatization, or guilt feelings.  
The single item, “my life is a failure,” included in the CES-D (measure of depression in 
this study), similar to “feeling like a failure” in the BDI, was statistically significant for 
mothers at the second grade time point.  In fact, it had the highest effect size of all items 
in the CES-D measure for that time point (recall Table 4.32). Perhaps if additional items 
were included to capture self hatred, somatization, and guilt feelings, the effect size for 
depression in the current study would have been higher.  
Another aspect of depression or stress vulnerability related to PROP taste 
sensitivity may be a component of anxiety. Mascie-Taylor and colleagues (1983) found 
tasters of PTC to have higher ratings of apprehension and tenseness. White and Longo 
(2004) found higher PROP taste sensitivity to be related to anxiety, which is related to 
inhibited temperament (Biederman et al., 2001). These studies, considered in light of the 
studies showing an association with depression, suggest that perhaps the specific type of 
depression related to PROP taste sensitivity could be closer to generalized anxiety 
disorder (GAD), which, when co-occuring with major depressive disorder (MDD) is a 
more severe form of depression (Roy-Byrne, 2008). Walker (2002) looked at MDD, 
GAD and alcoholism/substance abuse and found no statistically significant associations 
between PROP taste sensitivity and depression or anxiety but did find that there were 
significantly more medium-tasters and super-tasters among those with both depression 
and anxiety than in the control group that had neither (χ2 = 19.14, p < .000).  
In the present study, PROP taste sensitivity was only related to depression when it 
was tested in regression analyses with stressful life events or parenting stress.  The 
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hypothesis of this research was that associations would be stronger in interactions.  This 
was supported with depression outcomes.  The relation of PROP taste sensitivity to 
depression in reaction to stress appears to depend on the sample (low-income mothers vs. 
middle-income mothers in this study), the measure or type of stress (stressful life events 
vs. stressful mother-child interactions in this study), the measure of depression (self-
report vs. clinical interviews across studies) and statistical analysis used (interactional 
analyses or χ2 for grouped comparisons, rather than using correlations alone in this and 
other studies). 
 
PROP Taste Sensitivity and Demographic Factors 
 
 
Even though PROP taste sensitivity was not related in correlations to the research 
variables in this study, it was related in correlations to demographic variables.  Mothers 
from the low-income sample with higher PROP taste sensitivity had less education, were 
more likely to be of Hispanic ethnicity, and were less likely to be members of The 
Church of Jesus Christ of Latter-day Saints (LDS) than mothers with higher PROP taste 
sensitivity.  In the middle-income sample, mothers with higher PROP taste sensitivity had 
less income and had given birth to their first child at a younger age than mothers lower in 
PROP taste sensitivity.  The correlation effect sizes were larger for demographic 
variables than the correlation effect sizes were for the research variables. 
Did these differences in demographic characteristics happen by chance, or could 
other factors be contributing?  The differences in education and income for mothers with 
high and low PROP taste sensitivity in the current study are consistent with other 
research. In a longitudinal study of 1,037 participants followed from age 3 to age 32 
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years, 958 were tested at age 32 for PROP taste sensitivity, which was then correlated 
with childhood socioeconomic status (SES) and childhood IQ (McAnnally, Poulton, 
Hancox, Prescott, & Welch, 2007).  SES was based on occupational status of their 
parents, including income and education level averaged over the childhood years from 
age 3 to age 15.  Childhood IQ was obtained from an average of the scores on the WISC-
R (Wechsler, 1974) given every two years between ages 7 and 13.  The study found that 
higher PROP taste sensitivity was related to lower childhood SES and lower childhood 
IQ, leading the researchers to question whether participants higher in PROP taste 
sensitivity had inaccurate ratings on the gLMS (the same scale used in this study).   
To overcome this, they controlled for the intensity rating of light, used as a 
practice for rating PROP taste intensity.  After controlling for intensity rating of light, 
low SES and low IQ were still statistically significantly related to higher PROP taste 
sensitivity.   
In another study of 220 mothers of one-year-olds (Jones, 2004), those with higher 
PROP taste sensitivity reported lower levels of education than women lower in PROP 
taste sensitivity.  Perhaps the differences in education and income for higher and lower 
PROP taste sensitivity are related to stressful life events leading to more disabling 
depression for higher PROP taste sensitive individuals.  This may prevent continuing 
further in education, which could lead to fewer job opportunities.   
As was discussed earlier, higher PROP taste sensitivity is associated with higher 
rises of cortisol following a stressful event (Epel & Bartoshuk, 2002).  This is the pattern 
for healthy subjects.  Paralleling the research finding that more severe anxiety is related 
to less physiological reactivity (Lang & McTeague, 2009), research on cortisol follows a 
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similar pattern.  Cortisol reactivity increases with higher levels of stress.  However, for 
more severe stresses, such as when a child is abused, cortisol and HPA activation 
becomes blunted in adulthood (see Carpenter et al., 2007 for an example).  Macht and 
Mueller (2007) found higher PROP taste sensitivity to be associated with increased 
arousal of negative emotions, particularly of fear and sadness following the viewing of 
emotionally elicited video clips.  Combined with higher PROP taste sensitivity being 
associated with depression and anxiety (Walker, 2002; White & Longo, 2004) a person 
with these characteristics may be less likely than others to overcome the barriers 
associated with poverty (Lennon, Blome, & English, 2001).  Overall, from this research 
and from previous studies, there appears to be a biological characteristic associated with 
PROP taste sensitivity, which is stable throughout the lifespan and somehow influences 
education level and depression.   
 
What do the Results Mean for Mothers, Children, and Families? 
 
 
Overall, for mothers, PROP taste sensitivity was most strongly related to 
demographic variables and depression.  Mothers with higher PROP taste sensitivity 
reported more depression with more stress than mothers with lower PROP taste 
sensitivity.  The source of stress depended on the sample.  For low-income mothers the 
source of stress was stressful life events.  For the middle-income sample the source of 
stress was parenting stress, specifically mother-child dysfunctional interaction.  These 
differences in stress sources could be because the stressful events experienced were 
different for each sample.  Mothers from the low-income sample reported more stressful 
life events than mothers from the middle-income sample, particularly negative stressful 
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life events (recall Table 4.6).  Therefore, stressful life events for the low-income sample 
were a more “potent” source of stress for them than for the middle-income mothers.  
Nevertheless, mothers from the middle-income sample reported more parenting stress 
overall than mothers from the low-income sample.  Therefore, parenting stress was a 
more “potent” source of stress for the middle-income mothers than it was for the low-
income mothers.   
For children, the strongest results indicated that children lower in PROP taste 
sensitivity were more emotionally regulated with their mothers (this only reached 
statistical significance in the combined sample).  Generally, children had better outcomes 
when their mothers were emotionally supportive, when stressful events were fewer, and 
when parenting stress was less.  Specifically, mothers’ emotionally supportive behaviors 
were related to children’s emotion regulation, and mothers’ parenting stress and 
depression were related to their children’s poor social skills and behavior problems.  
Although not a focus of this study, these associations of mothers’ poor psychological 
functioning with children’s behavior problems and social skills were particularly 
interesting because parenting stress as early as the child’s 14th month predicted children’s 
later behavior problems and lack of social skills when the child was in second grade.  In 
addition, maternal depression reported at 14 months predicted children’s lack of social 
skills in second grade for the low-income sample (not tested in the middle-income 
sample).  However, there were no interaction effects for any of the child variables, 
suggesting that children may be too young for noticeable associations with PROP taste 
sensitivity to emerge.  
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For families, there were a higher number of reported stressful life events for low-
income families than for middle-income families, but there was more reported parenting 
stress for mothers from middle-income families than for mothers from low-income 
families. These more potent sources of stress were the aspects of stress that interacted 
with PROP taste sensitivity to influence depression within these two income groups.  It 
may be that mothers from the middle-income sample, with fewer general life stresses to 
deal with, may be more attuned to the stresses that a difficult child poses.  In the low-
income sample, the particular stressful life events that mothers in poverty might face are 
more “uncontrollable” whereas stressful life events for middle-income mothers may be 
more “controllable.”   
Figure 5.1 displays the bioecological model proposed at the onset of the study, but 
with adaptations that reflect the findings of this research.  For the middle-income sample, 
the interaction of parent-child dysfunctional with PROP taste sensitivity predicted 
maternal depression, whereas for the low-income sample, the interaction of stressful life 
events with PROP taste sensitivity predicted maternal depression.  Mothers’ depression, 
however, was not related to reduced emotional support of their children, although 
reduced emotional support was related to the children’s problems with emotion 
regulation.  Mothers’ depression was related to children’s lack of social skills for the low-
income sample.  Parenting stress predicted child behavior problems for the low-income 
sample and predicted children’s problems with social skills for both samples. 
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Figure 5.1.  Bioecological model.  Red = low-income sample, blue = middle-
income sample, and purple = both samples.  Compare with the proposed model, Figure 
2.1.  For the middle-income sample, the interaction with PROP taste sensitivity and 
parent-child dysfunctional interaction predicted maternal depression, whereas for the 
low-income sample the interaction of PROP taste sensitivity and stressful life events 
predicted depression.  Mothers’ depression was related to her reduced emotional support 
of her child, which was related to the child’s problems with emotion regulation.   
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Study Strengths and Weaknesses 
 
 
The major strength of this study was that there was a vast amount of extant data to 
help answer the research questions.  The large number of measures helped accomplish the 
objectives for this research for beginning to explore PROP taste sensitivity as a possible 
biological marker of vulnerability to stressful environments.  Particularly, it was useful to 
have several measures for the bioecological design of this study so that multiple maternal 
and child measures could be tested in interaction with PROP taste sensitivity. These 
measures were helpful for the initial exploration of identifying which stressful conditions 
for whom were related to PROP taste sensitivity.   
Another strength of this study was the longitudinal design of the research.  This 
made it possible to select time points for predictor variables and outcome variables. The 
inclusion of two different samples provided another strength of this study.  Inclusion of 
both a low-income and a middle-income sample helped clarify that a higher number of 
stressful life events was the specific stress factor that interacted with PROP taste 
sensitivity to influence depression among the low-income mothers, and that poor parent-
child dyadic interaction was the specific stress factor that interacted with PROP taste 
sensitivity to influence depression among the middle-income sample mothers.   Multiple 
measures, longitudinal design, and two different samples helped to specify what 
conditions affected which mothers.   
 Attrition was a weakness of this study, particularly because those who dropped 
out were more likely to be those who had characteristics in common with higher PROP 
taste sensitive mothers.  The absence of these mothers at later time points decreased the 
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power of the study to detect associations and interactions.  However, the strength of 
having two groups of mothers increased sample size, and thereby increased power for the 
analyses in the combined sample.   
Another weakness of this study is that the measures and time points in this study 
were pre-determined by earlier studies and were not able to be manipulated.  Particularly, 
depression had not been measured for mothers in the middle-income sample until the 
child was in eighth grade.  In addition, the depression measure was accidentally left out 
of the research packets for mothers to fill out at the beginning of data collection.  When 
this was discovered, mothers were later mailed the questionnaire or contacted and 
answered the questions over the phone. These mothers may have answered the depression 
questions differently to a phone interviewer than other mothers answered in a more 
confidential way on paper.  Sample size was lower for this measure (83 compared with 
127 for other measures for the low-income sample, and 104 compared with 121 for other 
measures for the middle-income sample).  Not all mothers were able to be contacted to 
fill out the measure.  Mothers less likely to return the depression questionnaire or answer 
the questionnaire on the phone may have been different from those who did.  Perhaps 
mothers who were depressed were less likely to return the mailed questionnaire or to 
want to answer questions on the phone.  Having the depression measure available for all 
mothers in the beginning may have helped include more depressed mothers and increased 
statistical power.  Nevertheless, the age points and measures used did fit the purposes of 
this study, and the results for depression still reached statistical significance and helped to 
identify trends and show which specific conditions for whom led to depression.  A more 
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specific clinical measure of depression or combined GAD and MMD could have been 
useful.  Again, the measures in this study had been determined at earlier time points.   
Another weakness may have been that the indication of stress, the measure of 
stressful life events measured over the course of the infant’s life up to second grade, was 
too wide of a window for picking up on the actual stressful reactions a mother or child 
may have displayed at the moment of an actual stressful event.  Perhaps a standardized 
laboratory stressor might have added additional information about mothers and infants 
with higher or lower PROP taste sensitivity.  However, the measure of stressful life 
events used in this research in a longitudinal design did show the effects of cumulative 
stress on depression for mothers higher in PROP taste sensitivity in the low-income 
sample.    
Another weakness of this study could have been that this study was conducted in 
Utah where the population includes a high proportion of Caucasians and mothers 
affiliated with the LDS church.  These characteristics of the population may have masked 
some of the results.  For the question about maternal sensitivity, LDS religion as a 
covariate explained so much of the variance (23%) that the other variables were not 
statistically significant.  Reduced variability in this Caucasian population has been shown 
by research on the TAS2R38 gene (PTC/PROP gene): In a mostly Caucasian Utah 
sample 55% of the variance in PROP taste sensitivity was explained by this gene, but in a 
racially diverse sample outside of Utah, 85% of the variance in PROP taste sensitivity 
was explained by this gene (Kim et al., 2003).  There may be something different about 
the variations of gene alleles in Caucasian samples that are not explaining genetic 
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variability in PROP taste sensitivity as well as multiracial samples do, which may have 
provided a weakness for this study. 
 
Suggestions for Future Research 
 
 
Now that preliminary research has been conducted using a variety of measures 
and analyses conducted over time, future research could examine more closely specific 
aspects of these outcomes.  For example, depression can be further explored to clarify 
which specific type of depression is related to PROP taste sensitivity, specifically the 
combination of GAD and MDD (or anxious depressed) could be measured as well as 
stressful Life events in low-income racially diverse samples and then analyzed in 
interaction analyses with PROP taste sensitivity.  Individuals diagnosed with both MDD 
and GAD represent a higher risk group less responsive to treatment.  If research is able to 
specify “at risk” groups of individuals such as those who are higher in PROP taste 
sensitivity, prolonged stress, and anxious depression, high PROP taste sensitivity could 
be used as an early identifier of individuals under stress who may need extra support.  
Tests in diverse broadly representative samples would also help to clarify the mixed and 
varied outcomes of this and previous small scale studies of depression and PROP taste 
sensitivity.  The finding from this research and others (Jones, 2004; McAnnally et al., 
2007) that lower PROP taste sensitivity is related to higher pursuit of education could be 
further explored to see if GAD or MDD are interfering with continued pursuit of 
education.   
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Conclusion 
 
 
This research began the study of PROP taste sensitivity as a biological marker for 
vulnerability to stressful environments, using a bioecological design.  Although the 
results did not support PROP taste sensitivity as a biological marker for vulnerability to 
stressful environments, knowledge was gained about which mothers are more vulnerable 
under which stress conditions.  More research is needed to further clarify these results.   
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